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PLEISTOCENE STRATIQRAPHY OF ILLINOIS
H. B. Willman and John C. Frye
ABSTRACT
The near-surface rocks of Illinois, the Glacial or Pleistocene deposits, are
intimately involved in man's activities and have been studied scientifically for more
than 100 years. The systematic classification of these rocks that is presented here
is designed to meet the needs of applied science as well as the requirements for
basic stratigraphic research.
In keeping with the concept of multiple classification in stratigraphy developed
during the past two decades, four classification schemes—rock-stratigraphic, soil-
stratigraphic, morphostratigraphic, and time-stratigraphic—are presented for the
Pleistocene of Illinois. Each is based on its own set of characteristics and is de-
signed to serve special needs. In each, units are named and described for use in
Illinois. Also discussed are the geologic setting of the surficial deposits and the
general principles of classification.
Included with the report are tabulated data on mineral composition and grain
size, radiocarbon dates, details of stratigraphic successions, and a glossary of former-
ly used terms. Maps and diagrams show the relations of the various units and
their geographic distribution in Illinois.
INTRODUCTION
The activities of man are in one way or agricultural soils have developed, and most
another concerned with nearly all of the of our waste materials are sequestered,
surface area of Illinois, and nearly all of These deposits have a major influence on
the deposits underlying that surface are a drainage and recharge to our ground-water
product of geologic events during Pleisto- reservoirs, and from them we produce
cene time. These are the deposits on and needed supplies of sand and gravel, ground
in which highways and cities are built, the water, fill earth, clays for brick manufac-
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ture, and other products. This report pro-
vides a state-wide scheme for the classi-
fication and nomenclature of these near-
surface deposits.
Since the latter part of the last century,
a great amount of research has been de-
voted to the Pleistocene of Illinois, and
much of the data presented in this report
has been drawn from the results of other
workers, whose reports are listed in the
accompanying bibliography. The prime
contribution here is the formulation of a
systematic classification under which in-
dividual units can be readily identified,
mapped, described, and correlated through-
out the state. Like all classification sys-
tems, the one presented here should be
considered as dynamic rather than static
and is intended to be modified and expand-
ed as the need develops.
In glacial Pleistocene geology, Illinois
occupies a unique position in North Amer-
ica. It is the region where deposits made
by the glaciers that invaded from the north-
east were overlapped by deposits made by
the glaciers from the northwest; it contains
the area of southernmost advance of con-
tinental glaciers in the northern hemi-
sphere (37° 35' N. latitude, in Johnson
County); it is where the outwash drain-
ageways from the northeast, north, and
northwest converged on their way to the
Gulf of Mexico; and it records the largest
number of individual advances of continen-
tal glaciers. It is also part of the Upper
Mississippi Valley region where early re-
search revealed a record of multiple epi-
sodes of glaciation. These factors con-
tribute not only to the complexities of clas-
sification, but also emphasize the necessity
of an adequate scheme of classification for
Illinois.
Since the 1870's, glacial geology has
been considered as being separate from
bedrock stratigraphy because, first, these
deposits are at the surface, retain many of
the primary depositional land forms (pi.
1 ) , and in the north-central states were
largely the result of continental glaciation;
and second, these near-surface deposits
were viewed as being of largely academic
interest rather than of practical or applied
value. Although the first of these two
reasons may still be valid, the second clear-
ly is not. The surficial deposits now are
of prime interest in environmental prob-
lems and must be treated in a standard,
practical stratigraphic framework.
Recent codes of stratigraphic practice
(Willman, Swann, and Frye, 1958;
A.C.S.N., 1961) specify that Pleistocene
deposits be classified by the same principles
as all older parts of the rock column. In-
dependent systems of classification may be
recognized for the surficial deposits, just
as for the other rocks of the state. Four
of the classification schemes are applicable
—rock stratigraphy, which is a classifica-
tion of the deposits on the basis of their
readily observable lithology and is of ma-
jor value to applied geology; soil stratigra-
phy, which is concerned with the buried
soils and is of primary value for correla-
tion and for reconstruction of paleoecology;
morphostratigraphy, which is mainly in-
volved with rock units related to moraines
and the history of glacial pulsations; and
time stratigraphy, which establishes time
equivalency of stratigraphic units through-
out the state and with adjacent regions.
The units in each of these four classifica-
tion systems recognized in Illinois are
shown in fig. 1.
Acknowledgments— Many members of
the Illinois State Geological Survey staff
have contributed to this report. The X-ray
analyses were made by H. D. Glass; matrix
textural analyses were made under the su-
pervision of W. A. White; and assistance
in the compilation of the radiocarbon table
was given by J. P. Kempton and S. M.
Kim. During September 1969, a field con-
ference to review the classification pre-
sented here was attended by R. E. Berg-
strom, Charles Collinson, P. B. DuMon-
telle, D. L. Gross, N. C. Hester, M. E.
Hopkins, A. M. Jacobs, W. Hilton John-
son, J. P. Kempton, Jean Larsen, J. A.
Lineback, M. R. McComas, and J. A.
Simon. We extend our thanks for helpful
comments to them, and to Elwood Ather-
ton and H. D. Glass.
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GENERAL SETTING OF ILLINOIS PLEISTOCENE
Sub-Pleistocene Areal Geology
As much as half the material in the tills
of Illinois has been transported less than
100 miles from its bedrock source. The
character and distribution of the bedrock
formations (fig. 2), therefore, is impor-
tant in the studies of the composition and
sources of the drift.
The major bedrock units in Illinois
that contributed notable quantities of
rock to the Pleistocene deposits are
(1) Silurian dolomite in the north-
east and in a small part of the gla-
ciated area in the northwest; (2) Ordovi-
cian (mostly Galena-Platteville) dolomite
in much of the central northern part of
the state; (3) Ordovician (Maquoketa)
shale in belts between the Silurian and
Ordovician dolomites; (4) Mississippian
limestones with minor amounts of shale
and sandstone in the western part of the
state; and (5) Pennsylvanian rocks con-
sisting of shale (50 percent), sandstone
and siltstone (40 percent), limestone, coal,
and other minor constituents (10 percent)
throughout the central part of the state.
The Silurian dolomites are primarily re-
sponsible for the dominance of dolomite
over calcite in Lake Michigan Lobe drift.
Although Pennsylvanian rocks are abun-
dant in the drift south of the Silurian
escarpment, the Pennsylvanian contributed
little limestone, and dolomite dominates
the carbonates to the southern limit of
the lobe.
Many rocks in the drift of Illinois came
from the Precambrian outcrop area of Can-
ada and the Lake Superior region. A
relatively high percentage of garnet char-
acterizes the heavy minerals in the drift
from the Labradorean center that was car-
ried to Illinois by the Erie Lobe. More
nearly equal amounts of garnet and epi-
dote characterize Lake Michigan Lobe
drift, which came from the western part
of the Labradorean center or from the
Hudson Bay area, whereas there is more
epidote than garnet in the drift from the
Keewatin center west of Hudson Bay.
Many distinctive Precambrian rock types
in the drift have been related to specific
sources, such as the jasper conglomerate
from the Lorraine Quartzite north of Lake
Huron, which occurs in Lake Michigan
Lobe drift. Purple and pink quartzite
(Baraboo and Sioux) distinguishes drifts
and gravels from the Upper Mississippi
and Missouri Valleys. Jasper, agate, tillite,
greenstone, and other distinctive rock types
are common in the gravels from the Lake
Superior Region.
Major additions to the drift also came
from Ordovician, Silurian, and Devonian
limestones of the northern parts of Indiana
and Ohio and from southern Ontario, giv-
ing Erie Lobe drift in Illinois more calcite
than dolomite. The dark gray to black De-
vonian and Mississippian shales of the Lake
Michigan Basin are conspicuous in Lake
Michigan Lobe drift and account for the
dominance of illite in the clay minerals
and the local abundance ot spores in the
matrix of the tills. Mississippian to Cre-
taceous limestones of the Missouri Valley
account for the higher calcite than dolo-
mite content in drift from the Keewatin
center. Cretaceous shales make montmoril-
lonite the dominant clay mineral in till,
outwash, and loess derived from the Kee-
watin center.
At the beginning of the Pleistocene, the
distribution of bedrock formations in Illi-
nois differed greatly from the present areal
geology (fig. 2). Glacial erosion signifi-
cantly lowered the bedrock surface, and
rivers and streams extensively dissected it,
particularly during early Pleistocene time.
The depth of glacial erosion is uncertain,
but the average thickness of drift in the
glaciated area is in the order of 100 feet
(fig. 3). Perhaps another 100 feet of bed-
rock was ground by the glaciers to sand,
silt, and clay that was carried by the major
rivers to the Mississippi River delta, was
blown by the wind to form the widespread
loess deposits, or remained in the alluvial
valleys. The northeastern part of the state
was repeatedly glaciated and probably the
most deeply eroded. In the marginal areas
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Fig. 1 — Stratigraphic classifications
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SOIL
STRATIGRAPHY MORPHOSTRATIGRAPHY
Modern Soil
Jules Soil
Formdole Soil
Pleasant Grove Soil
Chapin Soil
Sangamon Soil
Pike Soil
Yarmouth Soil
Afton Soil
Lake Border Drifts
Zion City D.
Highland Park D.
Blodgett D.
Deerfield D.
Park Ridge D.
Tinley D.
Valparaiso Drifts
Palatine D.
Clarendon D.
Fox Lake D.
Roselle D.
Westmont D.
Keeneyville D.
Cary D.
Wheaton D.
West Chicago D.
Manhattan D.
Wilton Center D.
Rockdale D.
St. Anne D.
Minooka D.
Marseilles Drifts
Ransom D.
Norway D.
Cul lom D.
Farm Ridge D.
Mendota D.
Arlington D.
Shabbona D.
Paw Paw D.
La Moil le D.
Theiss D.
Van Or in D.
Dover D.
Arispie D.
Bloomington Drifts
Marengo D.
Providence D.
Buda D.
Sheffield D.
Shows D.
Harrisville D.
Temperance Hill D.
Atkinson D.
Barlina D,
Huntley D.
St. Charles D.
Gilberts D.
Elburn D.
Strawn D.
Minonk D.
Mt. Palatine D
Varna D.
El Paso D.
Fletchers D.
Eureka D.
Normal D.
Metamora D,
Washington D.
Kings Mill D.
Shirley D.
Le Roy D.
Heyworth D
Iroquois D
Gil man D.
Chatsworth D.
Ellis D.
Paxton D.
MJiana Drifts
Gifford D.
Newtown D.
Urbana D.
Rantoul D.
Champaign D.
Ridge Farm D.
Hildreth D.
West Ridge D.
Pesotum D.
Areola D.
Cerro Gordo D.
Turpin D.
Shelbyville Drifts
Paris D.
Nevins D.
Westfield D.
Alluvial terraces are informally named in local areas
of the Pleistocene deposits of Illinois.
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of glaciation the depth of glacial erosion
was generally slight.
The preservation of Devonian, Missis-
sippian, and Pennsylvanian rocks in fault
blocks, crevice fillings, and outliers indi-
cates that these rocks formerly covered
the area of northern Illinois where Cam-
brian, Ordovician, and Silurian rocks now
form the bedrock surface (fig. 2). The
sub-Middle Devonian, sub-Pennsylvanian,
and sub-Cretaceous unconformities prob-
ably extended not far above the present
bedrock surface. It is improbable that
strata above one or more of these uncon-
formities entirely covered the older forma-
tions on the pre-Pleistocene surface, but
erosional lowering of the surface 100 feet
or more could have stripped some of the
younger formations from broad areas.
If the major rivers in Illinois at the be-
ginning of Pleistocene time were not deep-
ly entrenched in the bedrock surface and
were moved to new positions determined
largely by glacial margins, many forma-
tions now exposed along the valleys were
deeply buried then, and the geologic map
of that time differed greatly from the pres-
ent geologic map.
Bedrock Surface
The topography of the bedrock surface
in Illinois (fig. 4) generally has been in-
terpreted as pre-Pleistocene and commonly
referred to as "the preglacial surface"
(Leverett, 1899a; Horberg, 1946b, 1950a;
most reports prior to 1960). Horberg
(1950a) interpreted the bedrock surface
as largely the product of Tertiary erosional
cycles and recognized, at successively low-
er levels, the Dodgeville, Lancaster, and
Central Illinois Peneplains. He consid-
ered a lower surface, the Havana Strath,
and the major part of the inner deep val-
ley system as pre-Nebraskan but not nec-
essarily pre-Pleistocene. In some early re-
ports, "preglacial" means before the first
glaciation of the area.
One of the most controversial problems
of the Illinois Pleistocene has been the age
of the deep bedrock valleys, some of them
now occupied by major rivers and only
partially filled by glacial drift, and others
entirely filled and their presence not evi-
dent in the present topography. Intimate-
ly related to this problem is the age of
the brown chert gravels that are widely
scattered throughout the Mississippi Val-
ley north of the Ozarks (Grover Gravel
in Illinois). Chert gravels are absent on
the higher parts of the Ozarks along the
Mississippi Valley (Shawnee Hills in Illi-
nois) but are present in the Mississippi
Embayment region where they form a
widespread but thin deposit (Mounds
Gravel in Illinois) that truncates Cretace-
ous and Tertiary formations. Around the
margins of the embayment the gravel over-
laps onto Paleozoic rocks.
No paleontological evidence for the age
of the gravels has been found in or im-
mediately adjacent to Illinois. Stratigraphi-
cally the gravels are Cretaceous or younger
in the Upper Mississippi Valley, Eocene
or younger in southern Illinois, and Plio-
cene or younger in Mississippi. As gravel
with similar composition occurs in the
Cretaceous in the Upper Mississippi Val-
ley, reworking may have produced de-
posits ranging in age from Cretaceous to
Pleistocene, but, for the majority of the
deposits, Pliocene is the oldest age con-
sistent with the regional relations.
The gravels occur on the uppermost
bedrock surface and must have been de-
posited before that surface was deeply
eroded. As the deep valleys contain drift
of Kansan age, the deposition of the gravels
and the erosion of the deep valleys oc-
curred in the interval between middle or
late Pliocene and Kansan time.
If the gravels are early Pleistocene in
age, then the deep dissection of the valleys
is the result of Pleistocene erosion. If they
are equivalent in age to type Nebraskan,
the valley incision is post-Nebraskan and
pre-Kansan. If, however, they represent
Pleistocene deposition on the erosional
surface before Nebraskan glaciation, the
valley incision could be Pleistocene but
pre-Nebraskan in age. If, by definition,
Nebraskan includes, or is extended to in-
clude, all such gravels, then these events
could be intra-Ncbraskan.
15
Pleistocene and
Pliocene not shown
y.'.'.-'lM
::*.::
mi
:Mi;;
J: !'.*:;>.
J^ibhy ORDOVICIAN
Fault
TERTIARY
CRETACEOUS
PENNSYLVANIAN
Bond andMattoon Formations
Includes narrow belts of
older formations along
La Salle Anticline
PENNSYLVANIAN
Carbondale and Modesto Formations
PENNSYLVANIAN
Caseyville, Abbott, and Spoon
Formations
MISSISSIPPIAN
Includes Devonian in
Hardin County
DEVONIAN
Includes Silurian in Douglas
Champaign, and western
Rock Island Counties
SILURIAN
Includes Ordovician and Devonian in CGreenland Jersey Counties
alhoun
| CAMBRIAN
Q Des Plaines Complex - Ordovician to Pennsylvanian
Fig. 2 - Generalized area! geology of the bedrock surface of Illinois (see Willman et al., 1967, for
more detailed mapping).
16
If the gravels are Pliocene in age, the
deep erosion can be either late Pliocene,
pre-Nebraskan Pleistocene, or post-Nebras-
kan and pre-Kansan. As above, the mid-
dle alternative involves a problem of
definition, but the three possibilities exist.
Although a full discussion of the alter-
natives cannot be given here, the problem
is important to an understanding of the
setting of the Illinois Pleistocene, and some
of the principal relations and the major
interpretations must be considered.
Age of Deep Valleys
The depth of erosion of the valleys at
the beginning of Pleistocene time in Illi-
nois is difficult to demonstrate conclusively
because deposits of the Nebraskan glacia-
tion are scarce. Some evidence favors
shallow entrenchment of the rivers, but
other evidence suggests that the rivers
were deeply entrenched, perhaps to their
maximum depths (fig. 4), at the beginning
of the Pleistocene.
Evidence Favoring Shallow Entrenchment
The interpretation that the major rivers
were not deeply entrenched before Nebras-
kan glaciation was developed by Trow-
bridge (1921) for the Upper Mississippi
Valley. Present evidence favoring shal-
low entrenchment consists of the following:
(a) Most of the deep valleys lie near
the margins of early glaciations. If their
positions are determined by the glaciers,
the entire entrenchment is Pleistocene.
(b) Other deep valleys not clearly re-
lated to glacial margins and out of adjust-
ment to stratigraphy and regional slope are
related to the blocking of northward flow-
ing drainage by the early Pleistocene gla-
ciers. For example, the Ticona Valley in
Putnam and La Salle Counties resulted
when drainage previously flowing north-
eastward was diverted westward across the
La Salle Anticline (Willman, 1940). The
Mahomet Valley in central Illinois, rather
than being preglacial (Horberg, 1945,
1950a) also is more logically the outcome
of glacial blocking of the northward flow-
ing Teays drainage.
(c) The deposits identified as Nebras-
kan in age are in relatively low parts of
upland areas but are not deeply entrenched
in the bedrock surface. The Nebraskan
outwash gravel in a small tributary to the
Mississippi River, only a quarter of a mile
from the bluffs (Zion Church Section,
table 6), is more than 50 feet above the
present Mississippi floodplain and more
than 250 feet above the bedrock floor of
the valley. This is less than 50 feet below
the bedrock surface in the bluffs, but is
100 to 150 feet lower than the bedrock
surface 2 to 3 miles east of the bluffs.
(d) Kansan age deposits are well pre-
served in many of the extensive buried
valley systems, clearly indicating that such
valleys are older than the Kansan glacia-
tion. The absence of weathered glacial
drift beneath the Kansan deposits in the
valleys, the most favorable places for their
preservation, suggests that the valleys were
not there during Nebraskan glaciation.
(e) The presence of outwash gravel on
the upland surface in the Driftless Area
of northwestern Illinois (Willman and
Frye, 1969), at the margin of the area
of Nebraskan glaciation not far west in
Iowa (Trowbridge, 1966), strongly sug-
gests that the Mississippi River was not
there when Nebraskan ice reached the
present position of the Mississippi Valley.
(f ) In the Missouri Valley and the Great
Plains, deposits of Nebraskan age are at
relatively high levels and were deeply
eroded before Kansan glaciation (Frye
and Leonard, 1952) . In the Rocky Moun-
tains the older glacial deposits also occur
at high levels and the valleys were greatly
deepened before the younger glaciations
(Richmond, 1965).
If the valleys were shallowly entrenched
in a late Tertiary surface that was rela-
tively flat (Frye, 1963), then the present
topography resulting from dissection of
this surface is almost entirely Pleistocene
in age, and erosion may have eliminated
even traces of the pre-Pleistocene valleys,
particularly in the areas covered by gla-
ciers.
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Fig. 3 — Thickness of Pleistocene deposits of Illinois (after Piskin and Bergstrom, 1967).
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Evidence Favoring Deep Entrenchment
Interpretation of the present bedrock
surface, in particular the deep valleys, as
preglacial is inherited from early observa-
tions that the valleys were there before
the glacial deposits. The task of estab-
lishing a pre-Pleistocene age for the val-
leys is handicapped, like the opposing in-
terpretation, by the scarcity of earliest
Pleistocene deposits.
Horberg (1950a) thought that major
segments of the bedrock valleys were ad-
justed to structure and stratigraphy and
therefore not related to glaciation, but the
exceptions are notable, and in such flat-
lying sediments the evidence is not con-
vincing. He interpreted the Sankoty and
Mahomet Sands in the deep part of the
valleys as Nebraskan or preglacial in age
and the entrenchment of the valleys, there-
fore, as pre-Nebraskan.
Flint (1941) concluded that the position
of the Mississippi Valley on the eastern
flank of the Ozarks is antecedent to a late
Tertiary uplift of the Ozark Dome and
that it could not have been determined
by the margin of an ice sheet because ( 1
)
the valleys on the west side of the ice
sheet would then have been ponded and
alluviated, but no such deposits have been
found; (2) a capacious parallel valley now
filled with drift should be present east of
the Mississippi Valley, but it does not
exist; and (3) valleys flowing eastward
down the slope of the Ozarks should have
continuations east of the valley, but they
do not. These interpretations assumed the
presence of a deep valley system when the
earliest glacier arrived, whereas such nega-
tive evidence may better support the inter-
pretation that the Ozark Peneplain was
relatively undissected. The small area of
till on the west bluffs of the Mississippi
River at Ste. Genevieve noted by Weller
and St. Clair (1928) and Flint (1941)
docs not require preglacial erosion to that
depth as it could have been deposited by
the Illinoian glacier in a brief invasion of
the valley.
Trowbridge (1959, 1966) interpreted
the Mississippi Valley in northeastern
Iowa to be post-Nebraskan because Ne-
braskan drift occurs only on an upland
surface, whereas Kansan drift fills valleys
cut into the surface. However, he con-
cluded that the major bedrock valley
through central and southeastern Iowa is
pre-Nebraskan because of the presence of
possible Nebraskan drift in the valley. If
the Nebraskan age of the drift in the val-
ley is established, it would indicate that
the present Mississippi Valley below Mus-
catine is older than the type Nebraskan.
Age of Chert Gravels
The age of the deep entrenchment of
the valleys is intimately related to the age
and origin of the chert gravels on the up-
land surfaces. These deposits, previously
called Lafayette gravel or referred to vari-
ous named terraces, are here assigned to
two formations — Grover Gravel for the
deposits north of the Shawnee Hills, and
Mounds Gravel for the deposits in the
embayment area in southern Illinois.
Grover Gravel
The Grover Gravel rests on upland sur-
faces, generally 300 to 400 feet above the
bedrock floor of major valleys nearby.
The gravel is dominantly light brown chert
with quartz pebbles in a matrix of quartz
sand, but it contains pebbles of purple
quartzite, agate, and jasper almost cer-
tainly derived from the Lake Superior re-
gion. Some of the deposits contain a few
relatively fresh igneous and metamorphic
pebbles, others only pebbles of clay that
appear to be weathered igneous rocks, but
many contain no igneous pebbles and no
metamorphic pebbles other than the
quartzites.
Stratigraphically the gravel is bounded
by Kansan till above and Cretaceous clays
below, but generally the gravel rests on
Paleozoic bedrock and is overlain by the
Illinoian Loveland Silt, or locally by Illi-
noian till. The gravel is similar in com-
position to the Hadley Gravel at the base
of the Cretaceous Baylis Formation in
western Illinois (Fryc, Willman, and Glass,
1964). Consequently, it is not improbable
that isolated, small, and poorly exposed
deposits may range in age from Cretaceous
to early Pleistocene.
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Fig. 4 — Topography of the bedrock surface of Illinois (after Horberg, 1950, others).
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In the type region in Missouri and in
Calhoun County, Illinois, the gravel con-
tains boulders of quartzite as much as 2
feet thick, and these are difficult to ac-
count for except by glacial transportation.
The nearest source of the quartzites is
more than 300 miles north in central Wis-
consin (Baraboo Quartzite), or more than
400 miles northwest in northwestern Iowa
(Sioux Quartzite). Glacial transportation
has been rejected in most discussions of
their origin because of the assumption that
if the deep valleys are preglacial the gravels
must be Tertiary (Salisbury, 1892; Leigh-
ton and Willman, 1949; Rubey, 1952;
Potter, 1955b). Glacial transportation
was favored by Willman and Frye (1958).
Rubey (1952) noted that the gravel
appears to be displaced over 100 feet by
movement along the Cap au Gres Faulted
Flexure in Calhoun County, and he sug-
gested a late Miocene age for the gravel.
The Grover Gravel is dominantly silice-
ous and lacks the characteristic highly
varied rock and mineral composition of
the typical Nebraskan and younger glacial
deposits. If the Grover Gravel is glacial
outwash, it must be derived from a glacier
that. was loaded with Cretaceous or Ter-
tiary gravels, which may then have been
widely present on the surface.
The possibility that deposits of Grover
Gravel are the only remnants, perhaps
reworked remnants, of a glaciation older
than type Nebraskan may be favored by
their exceptionally high topographic posi-
tion, as well as their different composition.
By definition, the type Nebraskan includes
glacial deposits that are younger than the
Pliocene Ogallala Formation and are over-
lain by the Afton Soil and Kansan drift.
There are two episodes of glaciation with-
in the Nebraskan in the type region, both
filling shallow channels in the bedrock sur-
face (Reed and Drecszen, 1965). There
is no evidence of Pliocene glaciation in
that region. However, recent studies in
the Cordilleran region, where glacial tills
and tillites are interbedded with lava Hows
dated by the potassium-argon method, in-
dicate repeated mountain glaciation, the
oldest about 10 million years ago, that
may extend back into the Miocene (Den-
ton and Armstrong, 1969).
If the Grover Gravel is older than type
Nebraskan, it could be assigned either to
an earlier Pleistocene glaciation or to the
Pliocene, and, as we lack basis for a choice,
we at present refer the gravel to a Pliocene-
Pleistocene age.
Mounds Gravel
The Mounds Gravel in extreme south-
ern Illinois is more precisely dated, for it
clearly truncates the Eocene Wilcox For-
mation there, and, farther south, it trun-
cates Oligocene, Miocene, and early Plio-
cene marine formations. Like the Grover,
it is overlain by the Illinoian Loveland Silt,
except for some deposits at low levels that
may be post-Illinoian reworked gravel.
The Mounds Gravel occurs at elevations
from about 380 to 600 feet, whereas gravel
with compositions of the typical glacial
outwash in the Upper Mississippi, Wabash,
and Ohio Valleys does not occur above
the level of Wisconsinan terraces—a maxi-
mum of 360 feet—or about 40 feet above
the present floodplains of the Mississippi
and Ohio Rivers where they cut through
the Mounds Gravel. These relations have
been interpreted to indicate that the
Mounds Gravel is (a) entirely Pliocene in
age (Salisbury, 1891a; Leighton and Will-
man, 1949; Potter, 1955b; and others),
(b) that the Mississippi and Ohio Valleys
were eroded nearly to present depths by
the beginning of Pleistocene glaciation, and
(c) that Nebraskan, Kansan, and Illinoian
outwash passed through the valleys at
levels below the level of Wisconsinan ag-
gradation.
Fisk (1938, 1944) interpreted the
gravels as Pleistocene in age because they
truncated Pliocene strata and because they
were the logical product of the change in
conditions in the Upper Mississippi Valley
that resulted from glaciation. He differ-
entiated the chert gravels into deposits on
three terraces (Williana, Bentley, and
Montgomery), relating them to cycles of
intcrglacial deposition during elevated sea
level, erosion during the lowered sea level
of the glacial stages, and separation of the
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terraces because of continuous uplift dur-
ing the Pleistocene. A fourth terrace
(Prairie), the lowest, unquestionably con-
tains glacial outwash.
Potter (1955b) interpreted the chert
gravel as alluvial fans deposited by the
Tennessee and Mississippi Rivers where
they emerged from Paleozoic uplands onto
the Mississippi Embayment lowland. He
combined the deposits on the upper two
terraces into one episode of deposition in
the Pliocene. He also included in the Plio-
cene the third terrace, which has relatively
limited distribution. The uniformity of
the Mounds Gravel, as brought out by
Potter (1955a, 1955b), is too great to en-
courage an interpretation that the gravels
are partly Pliocene and partly Pleistocene.
In fact, the validity of the terrace differ-
entiation in southern Illinois is open to
question. The surface of the gravel, with
a few gaps, slopes from 600 feet south
of the east end of Cache Valley to 380
feet at the west end. If this is the slope
of the Tennessee River alluvial fan, it em-
braces the entire range in elevation of the
Mounds Gravel. Furthermore, the abrupt
rise of the gravel onto the Paleozoic upland
near the Mississippi Valley, its sharp ter-
mination, and local faulting of the gravel
suggest that the elevation change in that
area may be in part the result of post-
gravel deformation.
The Mounds Gravel contains no igneous
or metamorphic rocks, other than quartzite.
The associated sands have the same heavy
minerals as the underlying Cretaceous and
Tertiary sediments, minerals that are char-
acteristic of an eastern source in the Pied-
mont region. However, Potter (1955a)
showed that the gravels from the present
Mississippi Valley near Thebes, Alexander
County, and southwestward in Crowleys
Ridge in Missouri differed in mineral con-
tent and rounding of quartz grains and
suggested that they were derived from the
Upper Mississippi Valley. As the gravels
west of the Mississippi River also contain
the purple quartzite, agate, and jasper that
characterize the Grover Gravel but are
lacking in the deposits to the east, an Up-
per Mississippi Valley source is indicated.
However, the abundance of dark brown
chert, kyanite, and staurolite suggests con-
siderable mixing with the gravels from the
eastern source.
The magnitude of the unconformity be-
tween the Mounds Gravel and the demon-
strably Pleistocene deposits is great, which
favors a pre-Pleistocene age. The oldest
unquestionably Pleistocene deposits are
not more than 40 feet above the modern
floodplain and are Wisconsinan (Wood-
fordian) in age. As there is no trace of
older outwash at higher levels, either in
the main valley or in the tributaries north-
ward to the St. Louis region, it is assumed
that the levels of pre-Wisconsinan valley
trains were lower than the present flood-
plain.
Both the Ancient Mississippi and An-
cient Ohio Valleys turn sharply westward
where they encounter the Mounds Gravel,
the deep channel of the Mississippi turn-
ing into the broad, abandoned valley west
from Cape Girardeau, and the Ohio chan-
nel along the abandoned Cache Valley.
At the margin of the gravels the Mississippi
and Ohio Valleys were cut at least 400
feet deep, largely through Paleozoic bed-
rock, after deposition of the Mounds Grav-
el. This adjustment to stratigraphy and
structure suggests a major hiatus between
the gravel and the incision of the valley
and favors a Pliocene age.
If the pre-Pleistocene rivers were only
slightly entrenched in a relatively flat sur-
face and the drainage were diverted across
the Shawnee Hills when the earliest glacier
reached the Ozarks, the resulting river
would have had a steep gradient, probably
more than 50 feet per mile, which could
have initiated the erosion cycle that pro-
duced the deep incision. This would at
least leave the door open for the Mounds
Gravel to be earliest Pleistocene but pos-
sibly older than the type Nebraskan.
An intermediate interpretation would
have the drainage of the Mississippi Valley
region at the beginning of the Pleistocene
following the channel along which the
Mounds Gravel had been transported
to the head of the embayment region.
Slight uplift of the Ozarks would remove
traces of that valley, and the river would
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become deeply entrenched because of the
increased gradient and the influx of glacial
meltwater.
Because the Mounds Gravel westward
from the Mississippi River, including gravel
at the highest level (elevation about 600
feet near Commerce, Missouri), was at
least in part derived from the Upper Mis-
sissippi Valley and has similarities to the
Grover Gravel, the two formations may
be contemporaneous. They also have the
same uncertain age. Consequently, the
Mounds, like the Grover, is assigned to a
Pliocene-Pleistocene age.
Early Pleistocene Drainage
If the present valleys of the bedrock
surface owe their positions largely to gla-
ciation, they furnish slight information
about the general topography, the position
of the valleys, and the direction of drain-
age on the pre-Pleistocene surface. Fur-
thermore, high-level gravels (Willman and
Frye, 1969) indicate that the deep dissec-
tion and mature topography of the Drift-
less Area of northwestern Illinois is a prod-
uct of Pleistocene erosion and not a pre-
served example of the preglacial topogra-
phy, as it is frequently interpreted. The
dissection of the Driftless Area appears
to be largely Kansan and later.
The major streams north of the Shaw-
nee Hills in the extreme southern part of
Illinois may have flowed northward until
blocked by the growth of glaciers from
the Canadian centers. The position of
such valleys is not indicated in the present
bedrock topography. Being shallow, they
would have been removed by glacial ero-
sion and by erosion of streams in new
positions determined by glacial diversion
and isostatic change in direction of land
slope. The deep basin of Lake Michigan,
although in major part the result of re-
peated glacial erosion, probably was begun
by a northward flowing river that became
established in the northward trending out-
crop belt of relatively soft Devonian and
Mississippian shales cast of the resistant
Silurian dolomite. The river probably
joined the northward flowing Teays River,
and its tributaries may have covered most
of Illinois.
Many reports describe the Teays Valley
as turning westward in central Ohio, cross-
ing northern Indiana, and joining the An-
cient Mississippi Valley in central Illinois.
For a preglacial valley, such a course would
be out of adjustment with structure, ~as it
would have crossed the Cincinnati Arch,
and it seems more probable that the abrupt
westward turn of the Teays Valley and its
long westward segment is the result of
glacial diversion, perhaps several diver-
sions. No deposits definitely identified as
Nebraskan have been found within the
valley.
Effect of Isostatic Movements
The response of the earth's crust to the
loading and subsequent unloading by the
Pleistocene glaciers was to yield slowly,
subsiding as the glaciers' weight increased
and rebounding after the glaciers' weight
was diminished and finally removed. As
the rate of build-up and of removal of the
glaciers was much faster than the capacity
of the earth's crust to yield isostatically,
the shape of the surface continued to
change slowly long after the glaciers had
disappeared. This phenomenon of glacial
isostatic depression and rebound has been
well documented and accepted for many
years. However, crustal upwarping be-
yond the limit of the glacier, called fore-
bulge, has been proposed only in recent
years as a significant factor in Pleistocene
geology (Frye, 1963; McGinnis, 1968).
This concept holds that as the crust was
being depressed by the increasing load of
the glacial ice a compensating upwarp de-
veloped around the margin of the area of
glacial loading. Also, as the central area
of glacial depression rebounded after the
dissipation of ice, the elevated forebulge
subsided. This system was dynamic—the
area of depression expanded as the area
of glacial ice expanded, and the position
of the forebulge migrated in front of the
advancing glacier. As crustal response
lagged, a rapidly advancing glacier may
have been advancing up the inner slope
of its forebulge. Also, when glacial re-
treat and dissipation were rapid, the crustal
elevation in the depressed area and sub-
sidence in the elevated forebulge area con-
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tinued long after the disappearance of the
glacier.
The influence of these crustal bendings
on Pleistocene drainage development, ero-
sion, and deposition must have been great.
It caused bedrock gradients of very dif-
ferent magnitudes than those observed to-
day, and in some places a reversal of bed-
rock gradient. It seems certain that it
is the mechanism that caused the bedrock
entrenchment of such valleys as the An-
cient Mississippi through segments hun-
dreds of miles long that now display no
gradient and locally have reversed gradi-
ents. The forebulge also may have ac-
counted for the temporary ponding and
accumulation of lacustrine sediments. Al-
though direct measurements of isostatic
rebound have been made only for the last
glacial episode north of Illinois, the phe-
nomenon may have had an important ef-
fect on drainage changes and sediments
associated with each of the glacial episodes.
Glacial History
Pleistocene stratigraphy and classifica-
tion in Illinois are based on concepts and
interpretations of the glacial history that
are the outgrowth of studies by many peo-
ple during the last century. An exhaus-
tive discussion of the glacial history cannot
be attempted here, but the following is a
summary of some of the major events and
controversial problems that are particu-
larly important as a setting for the strati-
graphic classification.
Glaciers invaded Illinois from three di-
rections (fig. 5). During the Nebraskan
and Kansan glaciations, glaciers from the
Keewatin center of radiation entered Illi-
nois from the west and northwest. During
Kansan, Illinoian, and Woodfordian glacia-
tions, the Erie Lobe and probably the Sagi-
naw Lobe glaciers from the Labradorean
center entered Illinois from the east and
northeast. During Illinoian, Altonian, and
Woodfordian times, glaciers of the Lake
Michigan and Green Bay Lobes from the
Hudson Bay region entered Illinois from
a northerly direction. The ice front prob-
ably advanced and retreated more than
once during each of the glacial ages, but
the record is scant for the Kansan and
absent for the Nebraskan.
Nebraskan Glaciation
Although the Nebraskan glacier from
the Keewatin center invaded Illinois and
probably covered much of the area west
of the Illinois Valley, remnants of Nebras-
kan drift are scarce, and they are here
combined in the Enion Formation. Weath-
ered Nebraskan till has been identified at
two, possibly three, localities in Fulton
County (Wanless, 1955, 1957). Weath-
ered Nebraskan outwash is present in
Adams County (Frye and Willman,
1965b) and Jo Daviess County (Willman
and Frye, 1969). The Fulton County
deposits may represent the farthest east-
ward advance of the Nebraskan glacier.
The deposits are near the bluffs of the
Ancient Mississippi River (fig. 5), which
probably had its origin as an ice marginal
stream of the Nebraskan glacier.
The high-level gravel that occurs in the
Driftless Area of northwestern Illinois, just
east of the Mississippi Valley bluffs (Will-
man and Frye, 1969), is considered Ne-
braskan in age because its most probable
source was the glacier that deposited drift
west of the river, which was and is inter-
preted as Nebraskan in age (Trowbridge,
1966). The gravel was deposited before
the Mississippi Valley was eroded, which
also suggests a pre-Kansan age. Well
bedded silts and clay below the gravel are
probably lake deposits. As the Driftless
Area north of the Silurian escarpment
probably drained northward at that time,
the advancing Nebraskan glacier blocked
the streams and a lake covered the ero-
sional surface on the dolomite of the Ga-
lena Group — the relatively undissected
Lancaster Peneplain. The outlet of the
lake may have established the Mississippi
River at the site of its present deep valley
through the Silurian escarpment.
Evidence for Nebraskan glaciation from
the northeast is slight and largely infer-
ential. The presence of igneous boulders
on the upland surface west of the Missis-
sippi River in Missouri, 10 to 15 miles
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Fig. 5 — Sequence of glaciations and interglacial drainage in Illinois.
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beyond the limit of Illinoian glaciation and
200 to 250 feet above the present Missis-
sippi River, raises the possibility that Ne-
braskan ice from the northeast may have
reached this region. The absence of till
makes it improbable that the Illinoian ice
advanced that far west. The presence
of granite, diabase, and rhyolite (Flint,
1941) indicates that the boulders are not
related to the Grover Gravel. Kansan
drift is present only 20 miles north, but if
the boulders are the result of Kansan gla-
ciation, preservation of that drift in some
of the valleys would be expected. If Ne-
braskan ice advanced onto the eastern
slope of the Ozarks, it would account for
diversion of drainage across the Shawnee
Hills, thus establishing the Mississippi
River in its present position.
Blocks of weathered till in fresh Kansan
till in the Danville area in eastern Illinois
were interpreted by Eveland (1952) to
indicate Nebraskan glaciation in or north-
east of that area, but the age of the till
he called Kansan has been questioned (Ek-
blaw and Willman, 1955). Although the
presence of Nebraskan till in the Cincinnati
area was suggested by Ray and Leighton
(1965), the age of the drift there also has
been questioned. No definite evidence of
Nebraskan glaciation from the northeast
has been found, but it seems probable that
in eastern North America Nebraskan ice
advanced at least far enough to block
northward flowing rivers. The general
lack of evidence of Nebraskan glaciation
is consistent with the interpretation that
major dissection of the region followed that
glaciation. Also, truncation by younger
glaciers has been so intensive that even
deposits of Illinoian age are rarely found
beneath Wisconsinan drift more than 30 or
40 miles back from the Wisconsinan front.
Kansan Glaciation
By the time the Kansan glaciers ad-
vanced into Illinois, the Ancient Missis-
sippi, Ancient Iowa, and Ancient Ohio
Valleys were deeply entrenched, perhaps
at their maximum depths and at least be-
low the level of the modern floodplains.
Kansan glaciers advanced from both the
Keewatin and the Labradorean centers.
The areas of drift are not known to over-
lap, but they nearly meet in west-central
Illinois (fig. 5). The possible presence
of western Kansan drift in Menard County
east of the Illinois Valley has been suggest-
ed by Johnson (1964). The two glaciers
may not have reached maximum extent
at the same time. The tills have distinc-
tive mineral compositions (Willman, Glass,
and Frye, 1963), with garnet more abun-
dant than epidote in the eastern drift and
epidote more plentiful than garnet in the
western drift. Illite is dominant among
the clay minerals in the eastern drift and
montmorillonite in the western (tables 2,
4, 5). The Kansan drift from both cen-
ters composes the Banner Formation,
which is separated from the Illinoian Glas-
ford Formation by a thick weathered zone,
the Yarmouth Soil.
Western Drift— The glacier from the
Keewatin (western) center extended south-
ward down the Ancient Iowa Valley near-
ly to St. Louis (Rubey, 1952). It buried
the Ancient Missouri Valley through north-
western Missouri and diverted the river
southward many miles to its present posi-
tion. The magnitude of pre-Kansan ero-
sion is well shown at St. Charles, Missouri,
by the contrast between the 2-mile wide
Missouri Valley, eroded since Kansan gla-
ciation, and the 4- to 5-mile wide Missis-
sippi Valley, largely eroded before Kansan
glaciation. The Keewatin glacier reached
the present Mississippi River bluffs in Cal-
houn County (Rubey, 1952), which then
were at least 250, and probably 350, feet
high. Near the south line of Pike County
the ice advanced into Illinois. The ridge
of Cretaceous rocks in Pike and Adams
Counties, although composed of relatively
soft sediments, appears to have been ade-
quate to divert the ice to either side, as
only a single erratic boulder (which could
have been transported by man) has been
found on the ridge (Frye, Willman, and
Glass, 1964). Elsewhere in Illinois, the
Kansan glacier is not known to have ex-
tended beyond the area later covered by
the Illinoian glaciers.
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Eastern Drift—The Kansan glacier from
the Labradorean center, the Erie Lobe,
entered Illinois from an easterly direction
and spread southwestward to Randolph
and Franklin Counties, westward to St.
Louis, and northward to La Salle County.
Most of the known exposures of eastern
Kansan drift are south of the margin of
Wisconsinan drift (MacClintock, 1926,
1929, 1933; Leighton and Brophy, 1961;
Jacobs and Lineback, 1969) and have the
mineral composition of Erie Lobe drift.
In a few exposures in Menard County
(Johnson, 1964), the Kansan till has a
higher dolomite content than is typical of
Erie Lobe drift, indicating that the north-
ern edge of the Kansan glacier may have
passed over the Silurian dolomite. There
is no evidence of a Lake Michigan Lobe
in Kansan time, but the Kansan ice may
have eroded the area which became the
Lake Michigan Basin, setting the stage for
the prominent lobe formed by the Illi-
noian glacier.
Outwash — The deep bedrock valleys
(fig. 4) were partly filled with outwash
from the advancing glaciers—the Sankoty
Sand largely from the Keewatin glacier,
and the Mahomet Sand from the Labra-
dorean glacier. The Kansan ice modified
much of the drainage and nearly filled
many valleys. It blocked streams flowing
eastward down the Silurian escarpment in
northeastern Illinois and diverted the
drainage westward, forming Hadley Valley
(Horberg and Emery, 1943; Horberg and
Mason, 1943). In a similar manner, east-
ward drainage from the high area along
the crest of the La Salle Anticline was
diverted westward across the structure,
eroding the Ticona Valley in Grundy, La
Salle, and Putnam Counties. Weathered
deltaic sands beneath Illinoian drift at Wed-
ron, La Salle County, were probably de-
posited in a lake before the outlet along
the Ticona Valley was cut down (Willman,
1940; Willman and Payne, 1942).
Loess— The presence of boulders of
pro-Kansan loess in Kansan till has been
reported (Wanless, 1957) and the Hark-
ness Silt Member may in part be loess
(Frye and Willman, 1965a). Kansan loess
appears to be very scarce within the glaci-
ated area, and none has been found be-
neath the Loveland Silt in the numerous
exposures in the unglaciated area of south-
ern Illinois. This can be attributed to
Yarmouthian erosion, but it may also re-
flect the narrowness of the valleys, the low
level of fill in the valleys, the regimen of
the glaciers, and the composition of the
outwash. The Sankoty Sand, for instance,
would be a poor source for loess.
Yarmouthian Interglacial Age
Following the retreat of the Kansan
glacier, the deep Yarmouth Soil was devel-
oped on the Kansan drift and in many
places is characterized by the accumulation
of accretion-gley, the Lierle Clay Member
of the Banner Formation. Although ero-
sion of the drift may have been continuous
near and in the major valleys, the great
dissection of the Kansan till plain clearly
follows the formation of the soil. Much
of the erosion must have occurred during
late Yarmouthian time or during the early
phase of climate change at the beginning
of the Illinoian. The contrast between
the dissection of Illinoian drift and Kansan
drift in adjacent areas (for example, near
Mendon in Adams County) is great. The
Illinoian till plain retains many deposition-
al features, whereas the area of Kansan
glaciation is so intricately eroded it does
not look glaciated.
The Yarmouthian Age appears to have
been very long. The average thickness
of Yarmouth Soil probably is more than
twice that of the Sangamon Soil. Because
of the progressive decrease in the rate of
deepening of a soil profile, the Yarmou-
thian Age may well have been three or
four times longer than the Sangamonian.
Illinoian Glaciation
At the maximum of Illinoian glaciation,
nearly 90 percent of Illinois was covered
by ice. The Lake Michigan Lobe spread-
ing south and west from the Lake Michi-
gan Basin encountered the Erie Lobe that
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entered the state from the east. As a re-
sult, the Erie Lobe was diverted into a
more southerly course and reached, on the
northern slope of the Shawnee Hills, the
maximum southern extent of continental
glaciation in the northern hemisphere, only
20 miles from the Mississippi Embayment
region. The Lake Michigan Lobe was
diverted to the west, crossed the present
Mississippi Valley, and penetrated about
20 miles into Iowa along a 100-mile front.
The contact of the two lobes is consid-
ered to have occurred in the area of ridged
drift in the Kaskaskia Basin and extended
from Shelbyville in Shelby County to
Belleville in St. Clair County (pi. 2). The
origin of the ridged drift has been con-
troversial since Leverett (1899a) interpret-
ed the ridges as the end moraine of the
glacier covering southern Illinois (the Erie
Lobe). Ekblaw (1959) favored that in-
terpretation and correlated the morainic
belt with the Jacksonville Moraine of the
Lake Michigan Lobe. Ball (1940),
Leighton (1959), and Leighton and Bro-
phy (1961) interpreted the ridges as cre-
vasse deposits. Jacobs and Lineback
(1969) suggested an origin in crevasses
that were englacial ice-walled channels.
They emphasized the prevalence of gravel
in the ridges and related localization of
the ridges to the buried Kaskaskia Bed-
rock Valley. Willman, Glass, and Frye
(1963), on the basis of differences in min-
eral composition of the surface tills east
and west of the ridged drift, interpreted
the deposits as an interlobate complex
marking the zone of contact of the Erie
and Lake Michigan Lobes, the position
supported here.
Till Plain— The Illinoian till plain is
distinguished by a flatness scarcely equaled
by most lake plains. The flatness is at-
tributed to dissipation of the ice by stag-
nation and the leveling action of slope-
wash, which is indicated by the abundant
accretion-gley soils. Stagnation is indi-
cated by the preservation of oriented fea-
tures related to crevasses (Leighton,
1959). Ridges represent deposition in the
crevasses, and valleys result from lack of
deposition or from erosion.
Moraines are present locally but are
weakly developed along the outer margin
of the Illinoian drift. Within the Illinoian
till plain, moraines are even less promi-
nent, are discontinuous, and correlations
are uncertain. Differences in mineral com-
position have raised doubts about the ac-
curacy of previous correlations of the Buf-
falo Hart and Jacksonville Moraines from
central Illinois westward across the Illi-
nois Valley. The Buffalo Hart and Jack-
sonville Moraines in western Illinois (Wan-
less, 1957, p. 134) are here considered to
be equivalent, and, as neither is equivalent
to the type Buffalo Hart or type Jackson-
ville, they are renamed the Table Grove
Moraine (see Morphostratigraphy). The
Table Grove is the most continuously trace-
able of the Illinoian moraines, and it
apparently represents a rejuvenation and
readvance of the ice. Differentiation of
individual drift sheets within the Illinoian,
based largely on stratigraphic sequences,
mineral composition, and grain size of the
matrix of the tills, indicate at least two
major intervals of readvance during the
general withdrawal of the Illinoian ice.
Northwestern Illinois Drift—The age of
the drift mapped as Illinoian in northwest-
ern Illinois (pi. 2) has been controversial
for many years (Frye et al., 1969, fig. 3).
During the time that the Woodfordian gla-
ciers existed along the south side of the
area, the Illinoian till plain was intensely
dissected, and in large areas Wisconsinan
rather than Sangamonian weathering pro-
files are developed in the top of the drift.
Erosion was also intensified by the high
relief of the thin Illinoian drift that mantled
a mature topography. The Illinoian gla-
cier crushed and deformed the Galena
Dolomite in many hills. In places blocks
large enough to be quarried have been
shoved over bodies of till (Leighton and
Brophy, 1961; Doyle, 1965). Although
the drift is thin, many glacial features such
as the Adeline-Forreston esker and the
Hazelhurst kames were preserved when the
ice stagnated (Flint, 1931; Frye et al.,
1969).
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In much of the area north of the Peca-
tonica River the dissection is comparable
to that on the Kansan drift, and, in some
exposures along the margin of the drift
at the contact with the Driftless Area,
pebbles of igneous rocks preserved in a
matrix of residual clay on dolomite give
the impression of being older than Illinoian.
However, in the absence of sections show-
ing more than one till, all the drift outside
the Altonian limits is assigned to the Illi-
noian. Differentiation of the Illinoian drift
is based largely on composition (Frye et
al., 1969).
Glacial Lakes—Lake and slackwater de-
posits occur in prominent terrace remnants
in the Mississippi and Illinois Valleys
above St. Louis and are referred to Lake
Brussels (Leighton and Brophy, 1961).
They were earlier described by Robertson
(1938) as the Cuivre terrace and by Rubey
(1952) as the Brussels Formation and the
Brussels terrace. Because Illinoian ice
crossed the Mississippi River at St. Louis,
providing a dam for the lake, the deposits
have been interpreted as Illinoian. Al-
though the distribution of the deposits
strongly favors that interpretation, it has
not been demonstrated that either the San-
gamon Soil or the Roxana Silt overlies the
lake deposits. The occurrence of pink
silts in the exposures at Auer Landing
(SE NE Sec. 28, T. 13 S., R. 1 W., Cal-
houn County), described by Rubey and
by Leighton and Brophy, suggests that the
deposits may have been a source for the
pinkish brown loess in the Roxana Silt.
Exposures are limited and the Auer Land-
ing Section may not be typical for the ter-
race. Consequently, the age remains un-
certain.
In western Illinois the Illinoian ice
blocked eastward flowing streams and
formed lakes in which thick deposits of
clays, silts, and sands accumulated. Lake
McKee (fig. 9) in Adams County and a
lake at Pearl Prairie in Pike County are
examples (Frye and Willman, 1965b).
The Ancient Mississippi Valley was
blocked by the advancing Illinoian glacier
near the Big Bend of the Illinois Valley,
where a lake named Lake Moline (Ander-
son, 1968) was formed. This lake was
overridden by the Illinoian glacier, and
much the same area was later covered by
Lake Milan when the Woodfordian ice
reached the Ancient Mississippi Valley in
the Big Bend area.
In many localities the rivers were di-
verted into new channels by the Illinoian
ice, including the headwaters of the Apple
River (Trowbridge and Shaw, 1916), the
Mississippi River at Rock Island (Leighton
and Ekblaw, in Trowbridge et al., 1935,
p. 64; Anderson, 1968), at Warsaw (Lev-
erett, 1921, 1942a), and at St. Louis and
Fountain Bluff (Leighton and Brophy,
1961), and the Illinois River at Peoria
(Horberg, Larson, and Suter, 1950).
Loess—Very little loess of Illinoian age
is found on the Illinoian drift, and that
little only near the margin. However, out-
side the area of Illinoian glaciation, the
Loveland Silt, which appears to have been
largely loess, is widespread. Much of the
Loveland was deposited when the ice was
advancing and when it reached its maxi-
mum extent. The Petersburg Silt beneath
Illinoian till is in large part waterlaid, but
the upper part in many exposures is loess-
like. The Teneriffe Silt, which occurs on
the Illinoian drift, combines with the
Petersburg to form the Loveland Silt. As
the Loveland extends down to the level
of the Mississippi River floodplain, the sur-
face of the Illinoian valley fill was lower
than tne present floodplain, which ac-
counts for the absence of Illinoian terraces.
Sangamonian Interglacial Age
Many of the bedrock valleys were filled
with drift by the end of Illinoian glaciation,
and the Sangamon Soil extends across
these valleys without notable depression
(Horberg, 1953). Others, such as the
Ancient Mississippi Valley near Princeton
were not completely filled. When the Illi-
noian ice melted, the Mississippi River
returned to its pre-Illinoian channel from
the present Mississippi Valley to the Illi-
nois Valley.
The relatively flat till plains were es-
sentially stable surfaces during Sanga-
monian time. Poorly drained soils with
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local accumulations of accretion-gley (Frye
et al., 1960; Frye, Willman, and Glass,
1960; Willman, Glass, and Frye, 1966)
are characteristic of the flat till plain. For
many years the accretion-gleys were inter-
preted as in-situ products of the weather-
ing of the till and were called gumbotil
(Kay, 1916; Kay and Pearce, 1920; Leigh-
ton and MacClintock, 1930, 1962; Ruhe,
1965). Sediments other than the accre-
tion-gleys are rare. However, in the area
of the Kaskaskia ridged drift, several basins
that until recently held lakes contain or-
ganic-rich muds that may record climatic
and biologic changes in the region since
Illinoian time (Jacobs and Lineback, 1969;
Jacobs, in press).
Wisconsinan Glaciation
Altonian Time
The beginning of the Wisconsinan Age
in Illinois is represented by the slow ac-
cumulation of wind-blown silt on the bluffs
and uplands bordering the Ancient Missis-
sippi Valley. The mixing of this silt, which
contains unweathered minerals, with clay,
sand, and pebbles from the top of the San-
gamon Soil, mostly by slopewash, creep,
and burrowing animals, produced a wide-
spread colluvial zone at the base of the
Altonian Roxana Silt.
The Roxana Silt records many of the
events of Altonian time. The lower mem-
bers, separated by soils, indicate alternate
glaciation and deglaciation, but the young-
er loesses, judged on the basis of their
pinkish cast and radiocarbon dates, are
related to glaciers that entered northeast-
ern Illinois and deposited the Argyle and
Capron Till Members of the Winnebago
Formation (Kempton, 1963, 1966; Kemp-
ton and Hackett, 1968b; Frye et al., 1969).
The vermiculitic composition of the clays
suggests that the ice came from a more
northerly source than the typical drift of
the Lake Michigan Lobe.
The Roxana Silt is a widespread forma-
tion, almost continuously present in the
area outside the Woodfordian drift and
present at many places beneath the outer
30 to 40 miles of the drift. It generally
composes 20 to 30 percent of the total
loess thickness (pi. 3) in the area outside
Woodfordian glaciation.
The distance to which the Altonian gla-
ciers extended southward into Illinois is
uncertain. Although tills at Danville and
Bloomington appear to be stratigraphically
equivalent to the Altonian (Ekblaw and
Willman, 1955; Willman, Glass, and Frye,
1963), the correlations have been ques-
tioned (Johnson, Gross, and Moran, in
press). The Altonian ice may have
reached at least far enough south to have
built a moraine that blocked an eastward
flowing stream at Wedron, La Salle Coun-
ty, resulting in a lake that would account
for Farmdalian sediments in the Wedron
Section (table 6).
Lake silts along the Yellow Creek and
Pecatonica Valleys above Freeport, Ste-
phenson County, and along the north side
of the Pecatonica Valley below Freeport,
were deposited in a lake, or lakes, formed
by the Pecatonica Lobe of Altonian ice
that extended up the Pecatonica to Free-
port (pi. 2). Hershey (1896d) named it
Lake Silveria (fig. 9). The Altonian age
of the upper part of the deposits is indi-
cated by their slight weathering before
deposition of the Peoria Loess.
Farmdalian Time
During Farmdalian time, the upper part
of the Roxana Silt was leached of car-
bonates, but a weathering profile with a
B-zone is recognizable only in areas of
thin loess that probably were leached dur-
ing deposition. The Farmdale Soil is the
only buried soil in which peat and organic-
rich silts are common. It appears to in-
dicate a cooler climate than the other soils,
probably cooler than the present. The
peaty beds are preserved in the area where
they were buried by Wisconsinan drift,
but elsewhere dark-colored organic-stained
silts resting on the Roxana Silt may be the
residue of oxidized peat beds.
Woodfordian Time
Lobes and Sublobes—During Woodford-
ian time the glacier from the Labradorean
center flowed westward from the Lake
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Erie Basin and met the glacier moving
southward from the Lake Michigan Basin
(figs. 5, 12). In Illinois the contact of
the lobes is represented by the convergence
of moraines in a reentrant, called the Gib-
son City reentrant for Gibson City, Ford
County. The southwestward direction of
the contact and its position southwest of
the center line of the Lake Michigan Lobe
suggest that the Lake Erie Lobe arrived
slightly in advance of, or had a somewhat
greater impetus than, the Lake Michigan
Lobe. However, both lobes had sufficient
continuity of flow to retain a lobate form
that persisted during the cyclical retreats
and readvances of the ice front through the
interval of withdrawal and the deposition
of the Wedron Formation.
Although the orientation of the moraines
relates the lobe from the east more directly
to the Erie Lobe, it may be a combination
of both Erie and Saginaw Lobes. The
youngest drift in the lobe in Illinois, the
Iroquois Drift, is largely a more silty and
bouldery till than till in the other moraines,
and it may represent an advance of the
Saginaw Lobe (Zumberge, 1960; Wayne
and Zumberge, 1965). There is little, if
any, evidence of stagnation of the ice dur-
ing the deposition of the Lake Erie Lobe
drift.
The glacier advancing southward from
the Hudson Bay region encountered the
trough of the Lake Michigan Basin and
formed the Lake Michigan Lobe (fig. 12).
At the southern end of the basin, the ice
overrode the escarpment of Silurian dolo-
mite and spread southward to meet the
Erie Lobe ice, southwestward to the Peoria
region, and westward nearly as far as the
present Mississippi Valley.
When the ice encountered the Ancient
Mississippi Valley at the present Big Bend
of the Illinois Valley, near Hennepin, Put-
nam County, the bedrock hills forming the
west bluffs of the valley diverted part of
the ice southward down the valley to form
the Peoria Sublobe, and part northwest-
ward up the valley to form the Green River
Sublobe. On the north side of the lobe,
the ice encountered the deep channels of
the Troy and Ancient Rock Valleys (fig.
4) and spread northwestward to form the
Dixon Sublobe. Both the Green River
and Dixon Sublobes appear to represent
only a single pulse of the ice front, follow-
ing which there was a major withdrawal.
When the ice readvanced to the position
of the Bloomington Morainic System (pi.
1), the westward bulge persisted, but the
differentiation into the Green River and
Dixon Sublobes nearly disappeared. The
new configuration shown by the Bloom-
ington through the Farm Ridge Moraines
is called the Princeton Sublobe. The slight
indentation in the Bloomington Moraine
disappeared entirely when the Shabonna
and Arlington Moraines were built.
A deep, sharp reentrant separates the
moraines of the Princeton Sublobe from
north trending moraines, deposited along
the side of the main Lake Michigan Lobe,
that are deposits of the Harvard Sublobe
(fig. 12). The Harvard Sublobe moraines
also show a slight westward bulge, and
they meet the westward trending moraines
of the Green Bay Lobe in a sharp reentrant
15 miles north of the Wisconsin state line.
The moraines younger than the Peoria,
Princeton, and Harvard Sublobes are es-
sentially parallel to the Lake Michigan
shore (pi. 1), show no effect of the bulg-
ing of the earlier sublobes, and are deposits
of the Joliet Sublobe (fig. 12).
Drift Composition— The drift of the
Lake Michigan Lobe has a distinctive com-
position that shows the extensive erosion
of the dark gray to black Devonian and
Mississippian shales in the Lake Michigan
Basin and the dolomite of the Silurian
escarpment. Both characteristics diminish
in the older Woodfordian drift because the
ice spread farther southwestward and deep-
ly eroded the lighter colored Pennsylvanian
shales, siltstones, and sandstones. A pro-
gressive change in direction of flow from
the Canadian area, probably to a more
westerly source, is suggested by the pro-
gressive increase in epidote relative to gar-
net in successively younger Woodfordian
moraines.
Lemont Drift—The Valparaiso Drift in
the vicinity of Lemont overlies a highly
31
silty till that intertongues with, and in
places is replaced by, gravel, sand, and
silt (Goldthwait, 1909; Fisher, 1925) that
has been called the Lemont drift (Bretz,
1939, 1955). Lemont drift is retained as
an informal unit. It is well exposed along
the Des Plaines Valley and the Calumet
Sag Channel, where they cut through the
Valparaiso Morainic System, and in the
Lake Chicago Plain near Worth, Cook
County. Some of the deposits may rep-
resent overridden, early Lake Chicago
beach, lake, and dune sediments, which
would account for the distinctive composi-
tion of the drift. The age of the Lemont
drift is uncertain. Bretz questionably cor-
related the drift with the Illinoian, noting
that the thin Valparaiso Drift mantled the
slopes of valleys cut into the Lemont drift.
Horberg and Potter (1955) described a
leached zone on gravel in the Lemont
drift, where it was overlain by Tinley Drift
at Worth, as a truncated Sangamon Soil
and interpreted the drift as Illinoian. Frye
and Willman (1960) suggested that the
drift might be Altonian in age because
the weak profile of weathering could be
equivalent to the Farmdale Soil. Although
the preservation of such a large body of
Illinoian drift through the repeated Wis-
consinan glaciations is not impossible, the
nearest definite remnants of Illinoian drift
are about 30 miles southwest. The rela-
tions do not eliminate the possibility that
the Lemont drift is Woodfordian in age.
Its composition suggests correlation with
the Haeger Till Member of the Wedron
Formation, in which case it would be over-
lapped in the Lemont region by the Wads-
worth Till Member. Kempton (personal
communication) suggested correlation of
the Lemont drift with the Maiden Till
Member.
Regimen of the Ice—Most of the Wood-
fordian sublobes left a succession of mo-
raines, indicating a pulsing retreat and re-
advance during the withdrawal of the ice.
Evidence of stagnation of isolated segments
of the glacier occur only in local areas.
No stagnation areas are recognized in the
Peoria Sublobe except for a small area at
the Gibson City reentrant. The drift of
the Green River and Dixon Sublobes is
thin and so eroded or covered by outwash
and sand dunes that the behavior of the
ice is conjectural. The marginal morainic
patches are small and named separately.
In the Princeton Sublobe, stagnation fea-
tures are characteristic of the Bloomington
Morainic System where it crosses the An-
cient Mississippi Valley and along its back
slope in the northern area near the Har-
vard Sublobe. The contact of the Prince-
ton and Harvard Sublobes is a complex
of stagnation features, and the Gilberts
Moraine of the Harvard Sublobe is char-
acterized by such features. In the Joliet
Sublobe, the Lake Border Moraines have
good continuity and slight evidence of stag-
nation, but preservation of kames, eskers,
and kettles in thin drift, along with the
weak moraines, suggest that the Valparaiso
ice became stagnant in some areas.
The contrast between the flat Illinoian
till plain and the ridged surface of the
Woodfordian plain is more than an indi-
cation of differences in age. It reflects
notable differences in climate. Whereas
the Illinoian ice had the momentum to
advance much farther south into the tem-
perate zone, it retreated with weak read-
vances, minor moraine building, and gen-
eral dissipation by stagnation. The Wood-
fordian ice, on the other hand, continued
to flow, with only local areas of stagnation,
during the entire interval of withdrawal
and moraine building. The minor climatic
cycles that produced the Woodfordian mo-
raines appear to be characterized by a rela-
tively gradual change from cool to warm
during the building of the moraines and
a much more rapid change from warm to
cool at the beginning of a readvance.
The pulsation of the Woodfordian ice
front can be explained only by an extra-
ordinarily high rate of ice flow and ice-
front fluctuation, which in turn indicates
climatic cycles with extremes great enough
to cause rapid reversals in movements of
the ice front. The pattern of the Wood-
fordian moraines in Illinois indicates a
minimum of 32 episodes of moraine build-
ing in the interval from 14,000 to 20,000
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radiocarbon years before the present, which
gives a maximum of 190 years per cycle.
Several more moraines, eliminated because
they could be equivalent to others, and
several minor moraines, could be added.
Four of the readvances may have exceeded
50 miles, and an average of 5 miles for
the others is probably conservative. The
ice front, therefore, fluctuated a total dis-
tance of about 900 miles in a net retreat
of 200 miles. If half the available years
is expended in building the moraines (only
about 100 years per moraine) and in re-
versing direction before readvance, 3,000
years remains for the ice front movements.
This gives a rate of ice front movement
of about 0.3 mile, or 1,584 feet, per year.
As the ice also was melting, it must have
been advancing at a greater rate, at least
during the readvances. This seems to be
almost a minimum estimate, but it is sev-
eral times greater than conventional esti-
mates in other regions (Horberg, 1956;
Goldthwait et al., 1965). Bouldery gravel
outwash, torrential bars, flooded and
scoured uplands, and deeply entrenched
valleys indicate intervals of rapid melting
and great volumes of meltwater during
Woodfordian glaciation.
Some of the moraines may not represent
separate pulses of the ice front. Along
the sides of the lobes, the fluctuations of
the ice front were in a narrow zone, result-
ing in the truncation of earlier moraines
and deposition of overlapping till sheets.
A few closely spaced, essentially parallel
moraines, such as those in the morainic
systems, may be true recessional moraines
resulting from a stand of the ice front
without readvance. The stratigraphic se-
quences of till sheets suggest, however,
that this is not commonly the case, and
it seems likely that the climatic cycles
normally would favor readvances. A few
morainic ridges are overridden moraines
with the earlier morainic topography show-
ing through the younger drift. A few may
be features of much older drift, such as
buried hills of the Illinoian ridged drift.
Others may be buried erosional features.
Obvious features of these types are not
mapped as moraines of the surface drift.
Nevertheless, the origin of some of the
ridges mapped as moraines is questionable
and requires further study.
The validity of the pattern of moraines
as a record of the pulsing retreat of the
ice is frequently questioned, because of the
exceptions listed above and others. How-
ever, the long-established interpretation of
the moraines in Illinois as ice marginal
features is supported by the following:
a) The ground plans and shapes of the
moraines conform to reasonable margins
for the lobes.
b) The moraines are largely continuous
surficial features rarely showing any rela-
tion to bedrock topography.
c) Some moraines have a distinctive
composition that shows they are deposi-
tional features on a relatively flat till
plain.
d) The moraines have comparable
quantities of drift. Many average about
2 miles wide and have crests about 50
feet high. Some of the morainic systems
with three crests are approximately equiva-
lent to the superposition of three moraines.
e) Variations in quantity of drift be-
tween the front and sides of the lobes,
notable in some moraines, is particularly
suggestive because it is best explained by
variations in position of the ice front and
the rate of flow of the ice.
f) The gradation from the relatively
rough topography of the moraines to the
smooth surface of the groundmoraines is
related to the increasing rate of ice-front
retreat.
g) Sequences of several tills separated
by waterlaid deposits show the repeated
advances and retreats of the ice front.
Loess—The Woodfordian was a time
of great loess accumulation. More than
90 percent of the loess on Woodfordian
drift (pi. 3) is Woodfordian in age (Frye,
Glass, and Willman, 1968). Outside the
Woodfordian drift, 65 to 75 percent of
the loess is Woodfordian. Loess deposi-
tion was favored by the climatic extremes
that produced the large quantities of out-
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wash, the alluviation of the valleys, and the
strong winds that came dominantly from
the northwest during the intervals of de-
creased rainfall and melting in the winter
season. The loess began to accumulate
as soon as the glaciers reached the head-
waters of the Mississippi, Illinois, Wabash,
and Ohio Rivers, and deposition was con-
tinuous except for minor interruptions in
the later stages. The loess averages about
5 feet thick over 90 percent of Illinois.
Such a volume of loess is equivalent to a
fill of 75 to 100 feet in the source areas,
the bottomlands of the major rivers. The
loess thicknesses shown in plate 3 are based
on maximum thicknesses underlying rela-
tively undissected uplands. Beyond the
limit of Woodfordian glaciation, the loess
thickness includes deposits of both Alton-
ian and Woodfordian age.
The advancing Woodfordian glaciers
overrode, and in places eroded, the un-
weathered loess and, as the ice melted, the
loess was deposited on unweathered till.
These relations permit the three-fold dif-
ferentiation of the loess— Peoria for the
undifferentiated loess outside the Wood-
fordian drift, Morton for the loess below
the Woodfordian drift, and Richland for
the loess above it. The Woodfordian
loesses are similar in appearance wherever
they occur and are differentiated only by
stratigraphic relations. Changes in source
areas of the outwash from which the loess
was blown resulted in changes in mineral
composition that record significant events
in the history of the valleys (Glass, Frye,
and Willman, 1968).
During the early stage of loess deposi-
tion, outwash from the Upper Mississippi
Valley continued to flow through the An-
cient Mississippi Valley, and the loess from
that source is characterized by a high
montmorillonite content. When the Lake
Michigan Lobe of the Woodfordian glacier
reached the Ancient Mississippi Valley at
the Big Bend near Hennepin and diverted
the Mississippi River to its present channel
below Muscatine, Iowa, the major source
of montmorillonite to the Illinois Valley
was cut off, and the high illite outwash
from the Lake Michigan Lobe was the
source of the loess. The change in com-
position occurs within the Morton Loess
and the lower part of the Peoria Loess and
dates the time of diversion of the Missis-
sippi River at about 21,000 radiocarbon
years B.P. (Glass, Frye, and Willman,
1964).
The contrast in composition between the
pink till of the Tiskilwa Till Member of
the Wedron Formation and the yellow-tan
till of the succeeding Maiden Till Member
occurs along the Illinois Valley in the Rich-
land Loess and the upper part of the
Peoria Loess (Frye, Glass, and Willman,
1968). The loess does not change in
color, but the clay mineral composition
changes abruptly from an intermediate to
a high illite content.
Along the Illinois Valley in the Big Bend
area, a zone characterized by high content
of montmorillonite at the top of the Rich-
land Loess results from blow-over of loess
from the Green River Lowland following
the major episode of Woodfordian out-
wash along the Illinois Valley (Glass, Frye,
and Willman, 1968). The strong winds
from the northwest may have formed the
elongated ridges called "pahas" (McGee,
1891; Leverett, 1942b) in Rock Island
and Whiteside Counties. On the lee side
of the Bloomington Morainic System in Bu-
reau County (MacClintock and Willman,
1959), the thickened loess and the sand
dunes derived from the Green River Low-
land may also have been produced by
these winds.
The pahas in the area between the Mis-
sissippi and Rock River Valleys, extend-
ing from Port Byron, Rock Island County,
north to Fulton, Whiteside County, are uni-
formly oriented northwest-southeast and
are composed largely of loess and wind-
blown sand; some of them are more than
50 feet high. This area is the eastern end
of a broad area of pahas extending across
Iowa to the front of the Des Moines Lobe.
The pahas have been the subject of much
speculation and only slight investigation.
They have generally been interpreted as
features of wind deposition, and some
probably are, but, at the sharp south mar-
gin of the paha area in Illinois, the crests
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of the pahas are about level with the
smooth loess-mantled upland to the south,
and the ridges appear to be erosional fea-
tures carved from the loess by wind.
Hobbs (1950) cited evidence of wind ero-
sion in Iowa, relating it to strong winds
blowing off the Des Moines Lobe, but
Ruhe et al. (1968) attributed the dis-
tinctive topography of the region to stream
erosion.
Glacial Lakes—When the Woodfordian
ice blocked the Ancient Mississippi Valley
at the Big Bend in the Illinois Valley at
Hennepin, Lake Milan (Shaffer, 1954a)
formed in the valley above the dam, spilled
over a col near Andalusia, and gave the
Mississippi River an outlet to the west,
to the Ancient Iowa Valley near Muscatine
(fig. 9). At its maximum extent the ice
again blocked the river near Hillsdale,
Rock Island County, and formed Lake
Cordova (Shaffer, 1954a), which spilled
over the divide near Port Byron and com-
pleted the diversion of the Mississippi Riv-
er into its present channel. Shaffer (1954a)
extended the ice into Iowa, which formed
a third lake, Lake Savanna, in the valley
above Fulton. However, the extension of
the ice into Iowa seems improbable and
the deposits of Lake Savanna are assigned
to Lake Cordova.
Many lakes were formed in the low areas
behind the moraines and in front of the
glacier. Where the deposits in these lakes
are preserved between tills they are strong
evidence of the readvances. Lake Douglas
(Ekblaw, 1959; Gardiner, Odell, and Hall-
bick, 1966), Lakes Ancona and Lisbon
(Willman and Payne, 1942), and the early
stages of Lake Chicago (Bretz, 1955) are
examples of such lakes (fig. 9). Many
others are present, most of them not
named.
In the Illinois Valley, ice-front deltas
were deposited at a uniform elevation of
600 feet in a lake called Lake Illinois that
existed through the building of several mo-
raines (Leighton, in Fisher, 1925; Willman
and Payne, 1942) (fig. 9). The deltas
occur on and between the moraines and
some were overridden during readvances.
Lake Illinois has been attributed to a
boulder-studded dam of the Bloomington
Moraine where it crosses the Illinois Valley
at Peoria, and the lake persisted through
the building of the Marseilles Morainic
System. The dam was eroded by the Fox
River Torrent, a flood indicated by coarse
outwash gravels of Marseilles age in the
Fox Valley in the Elgin to Crystal Lake
region, Kane and McHenry Counties (Will-
man and Payne, 1942). Deltas occur on
the back slope of the Marseilles but not
on younger moraines. However, the rela-
tively thick Richland Loess on the Illinois
Valley bluffs and adjacent uplands between
Peoria and the Big Bend at Hennepin must
have been derived from outwash in the
Illinois Valley; consequently, a lake could
not have been continuously present in the
valley. Although about 20 deltas have
been found along the valley east of Henne-
pin, no deltas have been found between
Hennepin and Peoria. It is more likely,
therefore, that Lake Illinois was not
formed until the major readvance that de-
posited the Dover or Mt. Palatine Mo-
raines.
Although natural lakes resulting from
ice-block depressions and uneven drift
deposition are rare on Woodfordian drift
in most of Illinois, in the northern 25 miles
of Illinois (Lake and McHenry Counties)
they are common on Bloomington through
Marseilles Drifts and abundant on Val-
paraiso Drift. Peat and lacustrine sedi-
ments in many other basins indicate a
much greater abundance of lakes immedi-
ately after the melting of the ice. The
differences in abundance of lakes on the
same moraines is related to differences in
melting behavior, the greater surface relief
resulting from the isolation of more and
larger ice blocks during final melting of
the glaciers in the northern area. The
cooler climate of northern Illinois has fa-
vored persistence of the lakes in that re-
gion.
Kankakee Flood—During the building
of the Valparaiso Morainic System, drain-
age from the east side of the Lake Michi-
gan Lobe, the Saginaw Lobe, and the north
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side of the Erie Lobe was discharged into
the Kankakee Valley, causing the Kanka-
kee Flood, called Lake Kankakee by Brad-
ley (1870), Chamberlin (1883b), and Lev-
erett (1899a) and later the Kankakee Tor-
rent by Ekblaw and Athy (1925), Athy
(1928), and Willman and Payne (1942).
The existing valleys and the outlets through
the moraines were inadequate to accom-
modate such a flood, and at the peak of
flow the water spread widely over the up-
lands, forming Lakes Watseka, Wauponsee,
Pontiac, and Ottawa (fig. 9). At their
highest level these lakes spilled through
gaps in the moraines to the headwaters of
the Vermilion River, a tributary of the
Illinois River, and to the Fox Valley
through channels in the Marseilles Mo-
rainic System. As the major outlet was
along the Illinois Valley, it was cut down
rapidly, and the lakes were lowered and
other outlets abandoned. When the flood
became more concentrated and less lake-
like, it scoured broad areas of the bedrock
in the Kankakee Valley, and bars of angu-
lar, bouldery rubble show the erosive force
of the currents. The outlet channel along
the Illinois Valley was entrenched in bed-
rock to the Big Bend at Hennepin, but
below Hennepin it greatly widened the
valley in the relatively soft glacial deposits
that filled the Ancient Mississippi Valley.
The broad terraces along the Illinois Valley
from Hennepin to Beardstown are largely
erosional surfaces of the Kankakee Flood.
Thin beds of waterlaid deposits in the
Peoria Loess at Alton show a temporary
high level of the. Mississippi River, about
50 feet above the present floodplain, and
may be attributed to the Kankakee Flood.
Similar beds in the Peoria Loess at Cape
Girardeau, Missouri, also about 50 feet
above the floodplain, are of particular in-
terest because the Mississippi River at that
level could have overflowed a col in the
bedrock ridge near Thebes, Alexander
County, giving the river its present straight-
ahead short-cut into the Ancient Ohio Val-
ley at the head of the Mississippi Embay-
ment. Other cols in the ridge are only
20 feet higher. A high river level in late
Woodfordian time is the most likely ex-
planation for the Thebes Gorge, and, if it
was caused by the Kankakee Flood, the
gorge is about 14,000 to 15,000 radio-
carbon years old.
As glacial outwash is found only in the
lowest Wisconsinan terrace along the Ohio
River from Hamletsburg, Pope County, to
Cairo, Alexander County, it appears that
the Ohio River remained in Cache Valley
until late in Woodfordian time. It is not
unlikely, therefore, that a high water level
in the lower Ohio permitted the river to
take a straight-ahead course over a low
divide between the Cumberland and Ten-
nessee Rivers, abandoning the Cache Val-
ley in favor of the Tennessee. This could
have been the same high water level caused
by the Kankakee Flood in the Mississippi
Valley.
Sand Dunes — When the Kankakee
Flood subsided, the rivers became en-
trenched and large areas of sand were ex-
posed to wind action. Along the Illinois
and Kankakee Valleys, dunes, mapped as
the Parkland Formation (fig. 11), were
formed on the terraces formerly covered
by the Kankakee Flood. In many areas
the dunes migrated up the bluffs and onto
the uplands east of the valleys. A thin
cover of loess on some of the dunes shows
that they reached the upland late in the
interval of loess deposition. Other dunes
low in the loess sequence indicate that
dunes had formed on the terraces before
the Kankakee Flood destroyed them and
initiated another cycle of dune formation.
The dominance of westerly winds is shown
by the absence of sand dunes on the west-
ern bluffs. Of the two large terrace areas
along the west side of the Illinois Valley,
the terrace at Henry, Marshall County,
has no dunes, and the terrace at Chillicothe,
Peoria County, has relatively few promi-
nently developed. The other large area
of dunes is in the Green River Lowland
(Henry, Whiteside, and Bureau Counties).
Some of these dunes formed on early
Woodfordian outwash and have a relative-
ly thick cover of loess; others formed on
or derived from the lowest outwash sur-
face, which is late Woodfordian, and have
only a thin loess cover. Except for local
"blowouts," which exist even today, the
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dunes were formed soon after the sand
was exposed to wind action, and most of
them have long been stabilized in their
present positions.
Slackwater Lakes—The extensive lakes
in the tributaries of the Mississippi, Ohio,
and Wabash Rivers in southern Illinois
(fig. 9) are slackwater lakes resulting
largely from the great fill of Wisconsinan
outwash in the Mississippi Valley and, to
a lesser extent, in the Ohio and Wabash
Valleys. This fill aggraded the valley
floors more than 50 feet, perhaps as much
as 100 feet, above its pre-Wisconsinan lev-
el. The outwash was the source of the
Roxana Silt and the Peoria Loess. De-
posits in the lakes are largely of silt, most
of it reworked from the loess. The silt
drowned the valleys so that the margins
are depositional overlaps. The lake beds
blend into the loess and differentiation is
difficult. There are few shoreline features.
The contact of the silt with modern al-
luvium, which also consists of silt, is like-
wise difficult to recognize. Except near
the major valleys, the present streams are
only slightly entrenched in the lake de-
posits, and at flood stage they spread over
them, leaving indefinite boundaries in the
sequence of silts.
Lake Chicago—The Lake Chicago plain,
on which much of the city of Chicago is
located, is a conspicuous feature because
of the flatness of the lake bed and the ero-
sional cliffs and beaches that separate it
from the surrounding morainic topography.
The lake plain has three prominent beaches
— the Glenwood at 640 feet, the Calumet
at 620 feet, and the Toleston at 600 feet.
A narrow channel through the lake plain
at 590 feet, only 10 feet above Lake Michi-
gan, marks the lowest level of discharge
through the outlet. Each of the shorelines
was occupied more than once. Erosion of
the Chicago and other outlets, readvances
of the ice, and crustal warping from glacial
loading resulted in shifting outlets. The
lowest beaches arc related to Lake Algon-
quin, which followed Lake Chicago when
the ice freed the Straits of Mackinac and
lakes in the Michigan, Huron, and Superior
Basins were joined.
The Nipissing Great Lakes, which fol-
lowed Lake Algonquin, discharged through
the lowest channel in the outlet until ero-
sion cut down the outlet of Lake Huron
at Port Huron and established the present
drainage through Lakes Erie and Ontario
to the St. Lawrence River. During the
transition to the present elevation of Lake
Michigan at 580 feet, the last discharge
through the Chicago Outlet was the Al-
goma lake stage, only 2,000 to 3,000 radio-
carbon years ago, when the lake had a
level about 15 feet higher than the present
Lake Michigan (Hough, 1958). The his-
tory of the lakes is complicated, in part
controversial, and is described in numer-
ous reports (Bretz, 1939, 1951, 1955,
1959, 1964, 1966; Hough, 1953a, b, 1958,
1962, 1963, 1966; Wayne and Zumberge,
1965; and others).
Beaches, bars, and spits, associated with
the Lake Chicago shorelines, consist large-
ly of sand. Most of the lacustrine silts
and clays have been washed from the lake
plain above the Toleston beach, but sedi-
ments 5 to 10 feet thick commonly cover
the eroded surface of the till on the sur-
face below that beach. The features of
the Lake Chicago plain have been mapped
by Alden (1902) and, in more detail with
much improved base maps, by Bretz
(1953).
The Chicago Outlet River cut through
the glacial deposits of the Valparaiso Mo-
raine and entrenched itself in Silurian dolo-
mite. In places, the intricately carved
bedrock surface is covered only by scat-
tered boulders. Well rounded cobbles of
the dolomite form most of the coarse grav-
el that extends from the outlet down the
Illinois Valley as far as Ottawa (Willman
and Payne, 1942; Frye and Willman,
1965b). Although much finer grained,
the Chicago Outlet River gravel continues
in a low terrace south to Beardstown
(Wanless, 1957).
Twocreekan and Valderan Time
Following the withdrawal of the Wood-
fordian glacier from the Lake Michigan
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Basin, Lake Chicago was at a low level
and the Two Creeks peat was deposited
in east-central Wisconsin. This and suc-
ceeding events in the Lake Michigan Basin,
during which the Valders glacier reached
to the Milwaukee region, are recognized
in Illinois only in the fluctuating lake stages
and in terraces along the major valleys.
Loess deposition probably continued, al-
though greatly reduced, as long as the
glaciers discharged outwash into the head-
waters of the Mississippi Valley, but no
evidence of an interruption in loess deposi-
tion at the Twocreekan interval has been
found. The amount of loess of Valderan
age in the Peoria and Richland Loesses is
probably small.
Wisconsinan and Holocene Time
The withdrawal of the ice after the build-
ing of the Cochrane Moraine in Ontario,
about 7,000 radiocarbon years ago, is ac-
cepted as the beginning of the Holocene,
an old but seldom-used term that replaces
"Recent" of previous Illinois State Geo-
logical Survey publications. In Illinois
the Wisconsinan-Holocene boundary falls
within most of the formations deposited
since the glaciers withdrew from Illinois,
many of which are still accumulating. It
also falls within the Modern Soil where
the soil is developed on glacial deposits,
and it is generally missing where erosion
is active. The most extensive deposits
that are exclusively Holocene result from
the activities of man.
Before the beginning of the Holocene,
the ice had withdrawn from the headwaters
of the drainage systems affecting Illinois.
The regimen of the major rivers was great-
ly influenced by the change in sediment
and a probable decline in volume, although
the Illinois and Mississippi Rivers were
still receiving clear-water discharge from
the Great Lakes and Lake Agassiz. The ma-
jor rivers changed from aggrading to erod-
ing, entrenched themselves 50 to 75 feet
into the fill of glacial outwash, and estab-
lished the present meandering patterns and
slowly aggrading floodplains (Rubey,
1952). An upright tree at a depth of
50 feet in the Cahokia Alluvium near
Wood River, Madison County, was found
to be 6,600 radiocarbon years old (table
1 ) . Many of the smaller valleys also have
established alluvial flats that are under-
lain by Wisconsinan-to-Holocene sediments
(fig. 10).
Similar relations exist in the post-glacial
deposits in the morainic areas. Lake,
peat, dune, beach, alluvial, colluvial, and
gravity deposits began to accumulate as
soon as the ice melted. On the oldest
Woodfordian drift such deposits began
nearly 19,000 radiocarbon years ago. On
the Valparaiso Drift they cannot be more
than about 14,000 radiocarbon years old.
The misleading designation of such de-
posits as Recent is corrected by classify-
ing the different types of sediments as
separate rock-stratigraphic units and as-
signing them to a Wisconsinan-Holocene
age.
PRINCIPLES OF STRATIGRAPHIC CLASSIFICATION
Stratigraphic classification is the system-
atic arrangement of the rocks of the earth's
crust by units that are, in general, tabular
and tend to parallel the stratification of the
rocks. The basic modern principles gov-
erning classification, nomenclature, and
procedures in stratigraphic practice have
been documented (Willman, Swann, and
Frye, 1958; A.C.S.N., 1961). Nevertheless,
in order to clarify the relation of former
classification schemes to the concepts used
at present, and to explain certain deviations
from the published codes in the present
practice of the Illinois State Geological
Survey, the historical development of strati-
graphic classification is reviewed briefly and
the usage in this report defined.
Scientific stratigraphy came into exist-
ence more than 150 years ago. It was
based originally on two concepts— younger
strata always overlie older strata, and fos-
sils can be used to identify and correlate
individual sedimentary beds. Perhaps be-
38
cause of these two basic precepts, stratig-
raphy for the next 100 years was con-
cerned primarily with the establishment of
relative ages of the many rock layers and
their regional correlations. In this con-
text a scheme of stratigraphic classification
developed that was ostensibly two-fold
—
"rock" and "time." The two were paral-
lel and in practice were used as a single
classification. This scheme was given legal-
istic validity by the International Geologi-
cal Congress meeting in Paris in 1901,
which recognized a hierarchy of time terms
consisting of era, period, epoch, subepoch,
age, and phase. The parallel rock classifi-
cation was a hierarchy of system, series,
stage, and zone. In 1933, a special com-
mittee of state geologists, working with
representatives of the U.S. Geological Sur-
vey, the Geological Society of America, and
the American Association of Petroleum
Geologists, prepared the first widely ac-
cepted stratigraphic code in the United
States, "Classification and Nomenclature
of Rock Units" (Ashley and others, 1933).
It was unfortunate, in modern perspec-
tive, that the stratigraphic code of 1933
excluded Pleistocene deposits from stan-
dard usage and specified (p. 446): ". . .
the time covered by a Pleistocene subdivi-
sion of formational rank is called a stage,
and the time covered by a Pleistocene sub-
division of member rank is called a sub-
stage." This, in practice, eliminated the
use of formations, members, and other rock
units in the Pleistocene. It produced a
dichotomy at the base of the Pleistocene
that has served to confuse Pleistocene class-
ification ever since. Clearly, the basic ten-
ets of classification cannot be changed for
every system without defeating a major
objective of classification.
One additional factor of Pleistocene
classification that contributed further to
confusion and misunderstanding was the
nomenclature and classification of glacial
moraines and alluvial terraces. Moraines
were named and described as though they
were time units and used as though they
were rock units, but they possessed the
properties of neither. Nor did they fit
properly into any existing scheme of clas-
sification.
More than 20 years ago several organi-
zations started to restudy the problems of
stratigraphic classification and nomencla-
ture. Most significant of these was the
American Commission on Stratigraphic
Nomenclature composed of representatives
of federal and state government geological
surveys, the official geological organizations
of Canada and Mexico, and leading nation-
al societies. The A.C.S.N. produced a
series of Reports, Notes, and Discussions
addressed to the problems of stratigraphic
classification. Other groups at state, na-
tional, and international levels also have
been working on the problem.
In 1958 the Illinois State Geological
Survey issued a report on its official classi-
fication policy (Willman, Swann, and Frye,
1958), and in 1961 the A.C.S.N. issued its
proposed stratigraphic code for North
America (A.C.S.N., 1961). The principles
of classification briefly reviewed here, and
followed in this report, are modified only
in details from these two publications.
The present philosophy of Pleistocene
classification differs from the former phil-
osophy in two fundamental aspects. First,
it contends that multiple hierarchies, or
schemes of classification, based on different
sets of characteristics and criteria can and
should exist side by side, entirely inde-
pendent of one another. Second, it holds
that deposits of the Pleistocene must be
classified under the same set of rules as
deposits in the older and larger segment
of the rock column. Only rock- and time-
stratigraphic classifications are required; all
rocks belong to some formation and some
system. Additional classifications may be
developed for special needs.
The effectiveness of multiple classifica-
tion depends on recognition of two fac-
tors
—
(1) the different classifications are
entirely independent; (2) the particular
classification used can always be identified
from the name of the unit. Consequent-
ly, the classifications can be intermixed
as needed in descriptions (table 6) and for
map units without confusion. The use of
multiple classification for mapping is ex-
39
amplified by the Chicago region map by
Willman and Lineback (1970).
A review of the classifications used in
various areas of the country in "The Quat-
ernary of the United States" (Wright and
Frey, 1965) shows that the multiple classifi-
cation scheme has not received favor from
Pleistocene geologists. In most of the pa-
pers it is difficult to determine what type
of classification is being used. The most
common form resembles time-stratigraphy,
but with slight recognition of the need for
reference to a type section. In most papers
there is a mixture of time and genetic terms.
Although this may be adequate for use in
individual papers, it does not provide a
workable basis for regional communica-
tion. Greater uniformity in practice clear-
ly is needed and will become even more
necessary as studies of Pleistocene sedi-
ments are intensified. The multiple classi-
fication scheme has the advantage of flexi-
bility, and it can be modified to meet the
changing needs.
For Illinois the Illinois Geological Survey
recognizes the following independent cate-
gories of stratigraphic classification:
Time-stratigraphic
Rock-stratigraphic
Biostratigraphic
Soil-stratigraphic
Morphostratigraphic
Sequences
Cyclical
Facies (informal)
Hydrostratigraphic (informal)
Other types of informal units
such as "pay-zones"
In the discussion and classification of Illi-
nois Pleistocene deposits presented here,
only four of these classifications are formal-
ly used (fig. 1)—rock-stratigraphic, soil-
stratigraphic, morphostratigraphic, and
time-stratigraphic. Examples of these four
classifications are given below.
Time-stratigraphic (derived units of geologic
time in parentheses)
Quaternary System (Period)
Pleistocene Series (Epoch)
Wisconsinan Stage (Age)
Woodfordian Substage
Rock-stratigraphic
Wedron Formation
Tiskilwa Till Member
Soil-stratigraph ic
Sangamon Soil
Morphostratigraph ic
Illiana Drift
Each of these four classifications, as used
for Illinois Pleistocene deposits, are briefly
described. A fifth category, biostratigraph-
ic, is in principle applicable to these de-
posits, but formal biostratigraphic units
have not been named in the Illinois Pleisto-
cene. The classification of geologic time,
which might be considered as still another
category, is not a scheme of stratigraphic
classification. Rather, it is a means of sub-
dividing time and is wholly derived from
the evidence of the rock column. It is
based on the time-stratigraphic classifica-
tion and for that reason cannot be consid-
ered to have independent existence. Radio-
metric time determinations do have inde-
pendent existence, but do not compose a
classification.
Two other classifications that are not
used for the Illinois Pleistocene are facies
classification and geologic-climate classifi-
cation. Facies classifications are numerous,
but those of greatest concern in stratigraph-
ic nomenclature involve rock facies of dif-
ferent lithologies but of the same approxi-
mate age and genetically related. The most
prominent and widespread facies are ac-
cepted as rock-stratigraphic units. The
interpretation of rock-stratigraphic units
used in Illinois emphasizes continuity of
strata through gradational change rather
than narrowly conceived lithic units. Within
many of the Pleistocene formations, facies
are almost too numerous to mention. The
term "facies" or "facies relation" is used
to refer to intertonguing or lateral grada-
tions of different rock types within rock-
stratigraphic units. Although facies inter-
tongue, contemporaneous rock-stratigraph-
ic units do not. Where intertonguing exists,
arbitrary vertical boundaries are drawn be-
tween rock-stratigraphic units to prevent
repetition of a unit in the same sequence.
In developing a rock-stratigraphic classifi-
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cation of the Pleistocene in Indiana, Wayne
(1963) differentiated many units on the
basis of facies relations, and most of his
units are not equivalent to units recognized
in Illinois.
Geologic-climate units, described for use
in the Quaternary by the A.C.S.N. code
of 1961 (p. 660), are defined as "an in-
ferred widespread climatic episode defined
from a subdivision of Quaternary rocks."
It was pointed out that the boundaries of
such units in different latitudes may be of
different ages, and that the units might be
extended without regard to changes of facies
of the rocks, soils, or other materials of the
unit. They clearly are neither time-strati-
graphic nor rock-stratigraphic, but are in-
tended to record and classify climatic
pulses. At present it appears that the cli-
matic record in Illinois is much too com-
plex, and for many sediments too difficult
to evaluate, to serve as a useful basis for
classification of the Pleistocene deposits.
Rock Stratigraphy
Rock-stratigraphic units are defined and
recognized on the basis of observable lith-
ology without necessary regard to biologi-
cal, time, or other types of criteria. They
must be sufficiently distinctive to be recog-
nizable by common field and subsurface
methods. Rock-stratigraphic units are the
ones most used by the applied geologist, and
for that reason practicality should be kept
in mind when they are defined. Their
boundaries are preferably placed at sharp
contacts of lithologic change, but they also
may be drawn arbitrarily in transitional
zones. To be properly defined, a rock-
stratigraphic unit must be described from
a specific type locality, preferably where
the upper and lower contacts and bounding
units can be described. Once described,
a rock-stratigraphic unit may be traced
laterally, even though its lithologic charac-
ter changes gradationally, so long as the
integrity of the unit as a continuous body
of rock can be recognized. On the other
hand, where a recognizable boundary dis-
appears (e.g., at the limit of an overlying till
sheet) and the unit becomes inseparable
from a subjacent or superjacent unit that
has been separately defined, the stratigraph-
ic name should not be continued. This
principle is well illustrated by the relations
of the Morton, Peoria, and Richland
Loesses (fig. 8). For the sake of practical
utility, as previously noted, rock-strati-
graphic units do not intertongue, and the
same term does not appear twice in the
rock succession. To avoid such an occur-
rence, a unit must be arbitrarily terminated
by a vertical cut-off and appropriate new
units defined.
The accepted hierarchy of rock-strati-
graphic units is as follows:
Megagroup
Group
Subgroup
Formation
Member
Bed
The formation is the fundamental unit.
That is, all rocks belong to some formation,
and a complete sequence of other units is
not required. Only formations and mem-
bers are used in the classification of the
Pleistocene of Illinois presented here.
Acceptance of the formation as the fun-
damental unit of rock-stratigraphic classifi-
cation provides a uniform starting point in
the ranking of units and a means of attain-
ing uniformity in practice. In Pleistocene
glacial deposits, as well as in Paleozoic
rocks, the variability of the sediments is
such that several types or sizes of units,
based on major and minor differences in
lithology, can be differentiated. Conse-
quently, there are several alternatives for
formational units and a choice must be
made. Units that are of the same general
scope that can be used to develop a com-
plete sequence of formations must be
chosen. This obviously is not easy in the
Pleistocene, nor a choice that can be fol-
lowed entirely consistently.
One alternative would be to recognize
the entire sequence of glacial and glacial-
derived sediments as a formation and the
more traceable subdivisions as members,
a complete sequence of which is not re-
quired. A possible modification would be
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to differentiate the loess and the glacial
deposits as two formations. The effect of
such large formational units, however, is
to leave rock-stratigraphy in essentially its
present state of limited usefulness. It is
our purpose here to show that smaller units
can be adopted as formations.
At the other extreme, many of the
named members of the formational units
recognized here are distinct lithologic units
that could conceivably be called formations.
At present, however, most of these units
do not have the regional continuity desir-
able for formational units, and, a more im-
portant point, in much of the column
similar types of units cannot be differenti-
ated to establish a complete formational se-
quence. This practice would produce a
much larger number of formations than
seem to be needed.
The formations recognized here can be
differentiated by origin into five general
types—the loesses, the outwash, the glacial
lake sediments, the dominantly till units,
and the surficial sediments that, at least in
part, are still in process of accumulation.
Although these are genetic groupings, their
different origins impart distinctive compo-
sitions, grain size, and structure, and the
formations are differentiated on lithology
and not on origin. Nearly all of the forma-
tions are widely distributed mappable units.
The widespread loesses and related silt
deposits that mantle most of the state are
readily distinguished in the field by color,
texture, and soils. They are widely trace-
able, and, locally at least, they are as thick
as many bedrock formations. Most of
such units are not traceable where they
interfinger with the till units, in which case
they are included in the till formations.
However, two silts, the Morton Loess at the
base of the Woodfordian drift and the
Petersburg Silt at the base of the Illinoian
drift, are distinctive, widespread units and
are classified as formations. Because they
are continuously superimposed on other
formations, the loess formations are not
usually mapped separately. In practice, the
entire loess sequence frequently is omitted
on surficial maps because it masks a wide
variety of units that are desirable to map.
For most uses a separate thickness map
for the loess is preferred.
The outwash deposits are the dominantly
sand and gravel deposits of glacial streams
in outwash plains, valley trains, and ice-
contact situations. These formations also
include similar deposits made by outlet
rivers of glacial lakes and bars on the floors
of glacial sluiceways. Like the loesses, the
outwash deposits locally interfinger with the
dominantly till units, and they are differ-
entiated only where they are the surface
deposits or directly underlie loess.
The glacial lake sediments are domin-
antly silt and clay, but they include, and
have a facies relation with, beach, bar, and
spit deposits consisting largely of sand and,
locally, minor amounts of gravel. Most of
the lakes were ice-contact lakes, but some
were formed when outlets through moraines
were inadequate to accommodate glacial
floods, and others were slackwater lakes
formed when aggrading valley trains in
major valleys blocked tributary valleys. The
lake deposits cover large areas of Illinois
and, like the outwash deposits, are recog-
nized as formations only where they are
the surface deposits or directly underlie the
loess.
The dominantly till formations contain
nearly as much gravel, sand, and silt in
some areas as they do till; very locally till
is in the minority. Although the two Wis-
consinan till formations are less compact
and less oxidized than the tills of Illinoian
and older age, the five till formations are
differentiated largely on stratigraphic re-
lations and on the soils that separate them
and serve as effective key beds. These for-
mations do not extend beyond the limit of
glaciation.
A type of rock-stratigraphic unit that is
in accordance with the stratigraphic codes
but has generally not been defined is the
unit that has an upper boundary at the
modern surface and is, at least in some
places, in the process of formation (fig. 1).
Many of these surficial deposits are map-
pable units and, from a standpoint of prac-
tical utility in problems of environmental
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geology, are of paramount importance. Yet,
largely because they are at least in part
Holocene in age and are bounded at the top
by the top of the Modern Soil, they have
not in the past been formally recognized
as formations and members. In the classi-
fication presented here, such units as the
Cahokia Alluvium, the Grayslake Peat, and
the Parkland Sand are formally recognized.
If rock stratigraphy is to meet the needs
of modern application, these highly rele-
vant units must be formally recognized.
Informal units that in some respects re-
semble rock-stratigraphic units have been
recognized locally. Most significant of these
are mineral zones in the loesses. Labor-
atory analyses of clay minerals from such
zones have been used to identify zones
that are not recognizable in the field
as rock-stratigraphic units. Laboratory
determinations of such characteristics as
clay minerals, heavy minerals, and grain
size provide valuable supplemental data
for the correlation of rock-stratigraphic
units, but units based solely on laboratory
data do not qualify as formations or mem-
bers.
Informal rock-stratigraphic units of in-
creasing importance are the man-made de-
posits. Such materials are not formally
defined as formations and members because
they are not "naturally occurring." How-
ever, many of them are mappable, exten-
sive, and as thick or thicker than many of
the formally defined units. These man-made
deposits may be classed in four general
categories: (1) made-land, (2) deposits in
artificial lakes, (3) overturned earth ma-
terial in strip mines and excavations, and
(4) artificial fills such as sanitary land fills,
mineral waste piles, and fills for highways
and railroads. As man and his products
become an ever increasing part of nature,
it seems that only time is necessary before
his deposits are accorded formal status in
rock stratigraphy.
Soil Stratigraphy
A soil, as defined in stratigraphy, is a
weathered zone formed in a surface or near-
surface environment. Zonal soils differ
from rock-stratigraphic units in that, for
the most part, they are derived by the
alteration of rocks in situ rather than by
deposition of transported material. Used
thus, the name "soil" applies to the entire
profile of weathering. Its base is grada-
tional and is at the top of the unaltered
parent material. In contrast, its top is a
sharply defined line at the top of the A-zone
of the profile, or the truncated surface at
some point lower in the profile. A soil-
stratigraphic unit is quite independent of the
rocks in which the profile is developed,
and it is defined on the basis of the strati-
graphic position of the top of the soil. For
example, the Sangamon Soil may be devel-
oped in deposits of late Illinoian age (e.g.,
Tindall School Section, table 6) or in de-
posits as old as the Pennsylvanian or older
(e.g., Lone Oak Section, table 7). To be
classed as Sangamon, the top of the profile
must at some locality be overlain by de-
posits of the Roxana Silt, Winnebago,
Henry, or Equality Formations. The de-
posit in which the soil profile is developed
is assigned to its appropriate rock-strati-
graphic unit.
Many of the major soil-stratigraphic units
(fig. 1) are named from the same localities
as time-stratigraphic units, and this has led
to the assumption by some workers that
the soil units were merely time-stratigraphic
units in different form. Such is clearly
not the case. Although the duplicated
terms (Afton, Aftonian; Yarmouth, Yar-
mouthian; Sangamon, Sangamonian; Farm-
dale, Farmdalian) are retained because of
long established use, all of the newly de-
scribed soil-stratigraphic units introduced
here (Pike, Chapin, Pleasant Grove, Jules)
are named independently of time-strati-
graphic units.
In essence, the stratigraphic utility of a
soil is to define an unconformable surface
that can be identified and widely traced.
The morphologic characteristics of the pro-
file also can be used to estimate the time
interval represented by the unconformity
and as an index to the climate and vegeta-
tional cover of the surface during this time,
but these factors are ancillary to strati-
graphic classification. Also of secondary
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concern is the classification of the profile
into the groupings recognized in soil sci-
ence. For example, within the Sangamon
Soil of the Midwest and Southwest are
examples of Planasols, Podzolic soils, Prair-
ie soils, Chernozems, Chestnut soils, Brown
soils, and even Red Desert soils, but as long
as the stratigraphic position of the uncon-
formable surface at the top of the profile
meets the requirements of the definition,
these are stratigraphically all Sangamon
Soil.
In Illinois, soil stratigraphic units are
also extended to include the deposits of
accreted intrazonal soils, the tops of which
occupy the same stratigraphic position. As
this practice is long established (e.g., Lev-
erett, 1899a) we have continued it. In
such cases the deposit is separately classi-
fied as a rock-stratigraphic unit (e.g., Ber-
ry Clay Member of the Glasford Forma-
tion) quite independently of its inclusion
in a soil-stratigraphic unit (fig. 7). Such
accreted soils may be largely clays (like
the widespread accretion-gleys ) , peats, or
organic-rich silts (e.g., Robein Silt). Ac-
creted soils may rest on deposits of any
age; it is the surface defined at the top
that places them within a particular soil-
stratigraphic unit.
Soil-stratigraphic units are not placed in
a hierarchy of rank, even though the de-
gree of development, depth of profile, de-
gree of mineral alteration, and other char-
acteristics vary widely. Each soil unit is
a separate entity. Where two buried soils
converge, each is considered individually
as long as the top of each is clearly identi-
fiable.
IMorphostratigraphy
A classification category for surficial de-
posits based on their surface form and
called morphostratigraphic units was pro-
posed by Frye and Willman in 1960 (p. 7)
and the idea was elaborated in a note of
the American Commission on Stratigraphic
Nomenclature (Frye and Willman, 1962).
A morphostratigraphic unit was defined as
comprising a body of rock that is identified
primarily from the surface form it dis-
plays; it may or may not be distinctive
lithologically from contiguous units; it may
or may not transgress time throughout its
extent. A comparison of the map (fig.
6) showing the distribution of the domi-
nantly till rock-stratigraphic units with the
map (pi. 1) showing the distribution of
the moraines in the northeastern sector of
the state shows the added detail that mor-
phostratigraphic units make available. Fur-
thermore, units of this type, although not
defined as such, have been in use in Illi-
nois for more than three quarters of a
century (e.g., Leverett, 1899a) as a gen-
eral Pleistocene classification, and they ap-
pear on many geologic maps. Therefore,
these units are needed in addition to rock-
stratigraphic and time-stratigraphic units.
To be useful, morphostratigraphic units
must be clearly differentiated from physio-
graphic units or topographic features that
are recognized and named only as land
forms. Terraces serve to illustrate this
distinction. A terrace has been defined as
a relatively level, narrow plain, usually
with a steep front, that lies below the gen-
eral upland level. Such a definition tells
us nothing of the sediments below the sur-
face. Some terraces are entirely erosional,
controlled by differing competencies of the
local bedrock, by the former position of
a graded stream on a higher level, or by
a former lake level stand. Only if the
terrace surface is underlain by alluvial
sediments, the deposition of which pro-
duced the surface, are we concerned with
it as a stratigraphic entity. The deposits
under the surface are not otherwise a mor-
phostratigraphic unit. The term "Alluvial
Terrace" is appropriately applied to the
deposits under such a surface when they
are distinguished from other lithologically
similar deposits by their genetic relation
to the terrace surface.
In Illinois, morphostratigraphic classifi-
cation is most extensively used to subdivide
the glacial deposits, largely of Woodford-
ian age, in the northeastern sector of the
state. In this region, topographic ridges
have been recognized for nearly 100 years
as moraines produced by the action of
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continental glaciers. As detailed studies
were made, the deposits related to each
episode of moraine building were described
and mapped. In formalizing this long-
established practice, a "Drift" is defined
as deposits of glacial till and outwash as-
sociated with a moraine and traceable from
it into the groundmoraine, outwash apron,
and beneath younger drifts. Thus a named
drift extends as far as the genetic relation
of the deposits to the land form can be
established. Such units generally have
limited geographic extent, often are lim-
ited to single lobes or sublobes of glacial
advance, and may range somewhat in age
from place to place. The boundaries of
some drifts coincide with a boundary of
a rock-stratigraphic unit, although many
do not. In places, a rock-stratigraphic
boundary may cut across the boundary
of a drift.
When morphostratigraphic units were
introduced, the term "moraine" was used,
in its broad sense, as a name for the unit.
Because the term moraine is commonly
applied only to the end moraine, this us-
age was confusing. We now recommend
that the earlier term "Drift," capitalized
to designate a formal unit, be used for
these morphostratigraphic units.
Groups of closely associated moraines
that in places cannot be differentiated are
called morainic systems, following Lever-
ett (1897). The deposits of a morainic
system are also called a drift (Blooming-
ton Drift), or drifts when referring to more
than one subdivision. Drift is capitalized
only when used with a geographic name.
The general usage of drift, uncapital-
ized, is not changed. Drift includes glacial
and meltwater sediments within the area
covered by the glaciers. It does not in-
clude the sediments of glacial rivers out-
side the glaciated area, nor does it include
the loess.
Time Stratigraphy
Time-stratigraphic units are units of
rock so ordered and defined that they can
serve as a calendar for earth history. The
units of this classification meet, without
gap or overlap, in such a way as to encom-
pass geologic time, and they thus furnish
a time scale for the stratigraphic units in
all other classifications (fig. 1 ) . The clas-
sification of geologic time is directly de-
rived from time-stratigraphic units. Each
unit is defined from a column of rocks,
based on a type locality — preferably one
where the upper and lower boundaries
can be described at sharply recognizable
contacts, which thus serve to establish time
planes that can be widely correlated. Un-
like units of a solar or lunar calendar,
time-stratigraphic units may be of widely
variable lengths, and they provide a hier-
archy of units, from large to small, as fol-
lows:
Time stratigraphy Geologic time Example
Erathem Era Cenozoic
System Period Quaternary
Series Epoch Pleistocene
Stage Age Wisconsinan
Substage (time) Woodfordian
In Illinois classification, the Quaternary
System contains only one series, the Pleis-
tocene, which is divided into eight stages,
two of which contain substages. The sys-
tem is the fundamental unit. A complete
sequence of smaller units is not required,
although in the Pleistocene Series we rec-
ognize a complete sequence of stages.
The time-stratigraphic classification is
independent of other classification schemes,
but at type sections the boundaries of the
Pleistocene units are generally placed at
the boundaries of rock-stratigraphic or
soil-stratigraphic units. Time planes de-
fined for time-stratigraphic units rarely are
physically traceable over wide distances,
and therefore all available means of time
correlation are used. Traditionally, paleon-
tology is the most generally used means
of correlating these time planes, but, in
the Pleistocene Series of the Midwest,
paleontology is of minimal value in this
regard. Soil-stratigraphic units are used
widely in correlating time planes, and ra-
diocarbon dates are extensively used for
the youngest part of the Pleistocene.
The most significant elements of time-
stratigraphic units are the bounding planes.
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To serve the intended purpose, the posi-
tion of a boundary is accurately established
at the type locality and from there is cor-
related laterally as a time plane, regardless
of its cutting across units in any other
classification system. The problem, of
course, is that of establishing time equiva-
lence laterally away from the type, and
for that reason boundaries should be
chosen that have the best possibility of
lateral correlation.
For clarity, all time-stratigraphic names
are given adjectival endings (e.g., Sanga-
monian), whereas all terms in other clas-
sifications are written as nouns. For ex-
ample, in rock stratigraphy we have Berry
Clay Member, in morphostratigraphy
Bloomington Drift, and in soil stratigraphy
Sangamon Soil.
The Pleistocene was a period of rapid
and strong climatic oscillations, and some
workers have attempted to use climatic
change as the sole basis of time correla-
tion. Although climatic changes through
time are indeed helpful in this regard, cli-
mate varies with latitude, altitude, and
general environment at any given time. In
the latest part of Pleistocene time, the
abundant radiocarbon dates are criteria
for establishing time equivalency.
Throughout the classification presented
in this report, an attempt has been made
to define these boundaries at positions
where silts are in contact with the top of
a buried soil, because these contacts are
the most readily traceable and the least
time-transgressive planes available. How-
ever, where a boundary is placed at a con-
tact with glacial till, it is not the time-
transgressive base of the till that is being
correlated, but the time plane defined by
the contact at the type locality. In prac-
tice, the position of a time plane is placed
at its best approximation of time equiva-
lency with the type locality.
ROCK STRATIGRAPHY
For the practical applications of geology
— construction, water supply, excavations,
waste management, mineral resources
studies, and the like — it is necessary to
deal with the surficial deposits of the state
on the basis of their physical characteris-
tics, to identify and map the different types
of rock units, and to understand their vari-
ations and interrelations. Rock-stratigra-
phic classification serves this purpose. Will-
man, Swann, and Frye (1958, p. 5) said:
Rock-stratigraphic units are defined and
recognized on the basis of observable lith-
ology without necessary regard to biological,
time, or other types of criteria. They are
sufficiently distinctive to be recognized by
common field and subsurface methods. . . .
The objective of rock-stratigraphic classi-
fication is the recognition of significant
lithologic changes in the rock sequence that
may be used to establish a framework for
stratigraphic description, for geologic and
structural mapping, and for various eco-
nomic purposes.
The A.C.S.N. Code (1961, p. 649) stated:
A rock-stratigraphic unit is a subdivision
of the rocks in the earth's crust distinguished
and delimited on the basis of lithologic
characteristics. . . . Rock-stratigraphic units
are recognized and defined by observable
physical features rather than by inferred
geologic history.
To be useful a rock-stratigraphic classifi-
cation must accommodate, at the forma-
tion rank, all of the deposits of the state.
This report presents a classification
whereby all Pleistocene deposits in Illinois
may be placed within a formation (fig. 1 )
.
In parts of the stratigraphic sequence, and
for some geographic regions, formations
have been subdivided into formally defined
members. At present there seems to be
no need to define groups consisting of
several formations. As the need arises in
future work, further subdivisions or group-
ings can be made.
Most of the following descriptions of the
formations and members are brief and
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general. For more detailed information, 21
described stratigraphic sections are includ-
ed with this report (table 6), and others
are cited from previous literature (table 7).
Although part of the present nomenclature
is not used in the previously published
stratigraphic sections, the rock-stratigraphic
unit referred to is readily identified. Tables
2, 3, 4, and 5 show results of analyses for
grain-size, clay minerals, carbonate miner-
als, heavy minerals, and color; voluminous
analytical data may also be found in pre-
vious publications.
Grover Gravel
The Grover Gravel (Rubey, 1952),
named for Grover, Missouri, is well ex-
posed in the overburden of clay pits south
of U. S. Highway 50, 2 miles west of Grov-
er, SE NW SW Sec. 3, T. 44 N., R. 3 E.,
St. Louis County, Missouri (Willman and
Frye, 1958). The type section exposes 1
to 3 feet of loess overlying 40 feet of the
Grover Gravel and 20 feet of Pennsylvanian
shale. In the type section the Grover
Gravel consists of four units (from the
base)
:
(1) 20 feet of sand and gravel, well
bedded, red and clayey at the top, tan-
brown, less clayey and loose in the lower
part (samples P-3081, bottom; 3082, top).
(2) 9 inches of sand, silt and clav, gray to
pink-tan (samples P-3083 to 3086). (3) 15
feet of sand and gravel with a matrix of red
clay and sand; contains cobbles and boulders
to 1 foot in diameter; clay streaks in mid-
dle (samples P-3087 to 3089). (4) 4 feet
of sand and gravel, gray, cobbly; contains
a few boulders; sharp contact at base (sam-
ple P-3090).
The name "Grover" was applied by
Rubey (1952) to the brown chert gravel
and associated red sand that occur on
upland surfaces in the type area and in
Calhoun County, Illinois. In that region
the gravel truncates Pennsylvanian and
older bedrock formations and was deeply
weathered and eroded before deposition
of the Loveland Silt of Illinoian age.
In this report the Grover Gravel is ex-
tended to include many isolated deposits
of similar composition and stratigraphic
position that occur north of the Shawnee
Hills of southern Illinois. In the glaciated
area the deposits are overlain and partially
truncated by Kansan and younger drifts.
They have been called Lafayette, Lafay-
ette-type, or Tertiary gravel. The brown
chert gravel in extreme southern Illinois
that also has been called Lafayette Gravel
differs in the character, color, type, and
shape of chert pebbles, and it has a con-
trasting heavy mineral suite. It is assigned
to a new formation, the Mounds Gravel.
North of Illinois similar gravel is generally
called Windrow Gravel (Thwaites and
Twenhofel, 1920; Andrews, 1958). The
Grover Gravel is classified as a formation.
The Grover Gravel consists of noncal-
careous, dominantly subangular light brown
chert pebbles with abundant small, well
rounded quartz pebbles, a few purple
quartzite pebbles, and a very few pebbles
of coarsely micaceous clay that appear to
be weathered igneous rocks. The matrix
is tan to red quartz sand with a small per-
centage of feldspar. The heavy minerals
of the sand are dominantly zircon and
tourmaline; the minerals typical of glacial
sands — hornblende, garnet, and epidote
— are scarce to absent (table 4). The
gravel is as much as 40 feet thick in the
type locality, but it is generally less than
10 feet thick, and in many areas it is rep-
resented only by a thin line of pebbles
between the loess and the bedrock.
The gravel at Grover, Missouri, and
north of Golden Eagle, Calhoun County,
Illinois, contains boulders of purple quart-
zite that are almost certainly derived from
the Precambrian Baraboo Quartzite of
Wisconsin; some are 2 feet in diameter,
which seems to require glacial transporta-
tion. The local presence of a few weath-
ered igneous pebbles of northern derivation
also favors glacial origin. The position
of the gravel on the highest upland sur-
faces, which were deeply dissected before
Kansan glaciation, restricts the deposits,
if Pleistocene, to a very early glacial age.
As previously noted, the gravel conceivably
can be the product of a glaciation earlier
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than the type Nebraskan. Therefore, we
at present assign the Grover to a Pliocene-
Pleistocene age.
The gravel is similar in appearance and
composition to the Hadley Gravel Mem-
ber of the Baylis Formation of Cretaceous
age in Adams and Pike Counties (Frye,
Willman, and Glass, 1964). Some de-
posits that have been assigned to the
Grover Gravel may, in fact, be the Had-
ley Gravel; others may be Tertiary in age
and result from the reworking of the Had-
ley Gravel; and still others may be the
product of reworking during Pleistocene
time.
Chert gravel deposits that are now in-
cluded in the Grover Gravel have been
described in several reports (Fenneman,
1910; Horberg, 1946b, 1950b, 1956; La-
mar and Reynolds, 1951; Leighton and
Willman, 1949; Rubey, 1952; Salisbury,
1892; Wanless, 1957; Willman and Payne,
1942).
Mounds Gravel (New)
The Mounds Gravel consists of the
brown chert gravel and associated red sand
that occur south of the Shawnee Hills
of southern Illinois. It is named for
Mounds, Pulaski County, part of which
is on a ridge underlain by the Mounds
Gravel. The type section is an exposure
in a gravel pit 3 miles west of Mounds,
SW SW SW Sec. 7, T. 16 S., R. 1 W.,
Pulaski County, described as the Cache
Section (table 6). The Mounds Gravel is
classified as a formation.
The deposits included in the Mounds
Gravel have previously been called Orange
Sand, Lafayette Gravel, Lafayette-type
Gravel, Tertiary, Plio-Pleistocene, Conti-
nental Deposits, and other names (Amos,
1967; Finch, 1966; Fisk, 1944, 1949;
Horberg, 1950a; Leighton and Willman,
1949; Olive, 1966; Potter, 1955a, 1955b;
Pryor and Ross, 1962; Ross, 1964; Salis-
bury, 1891a; Salisbury, in Stuart Weller
et al., 1920; J. M. Weller, 1940).
In southern Illinois the Mounds Gravel
has commonly been related to three ter-
race surfaces—the upper, called Karbers
Ridge, Ozark, Calhoun, Lancaster, or Wil-
liana, at an elevation of 580 to 620 feet;
the middle, called McFarlan, Central Illi-
nois, Bentley, or Smithland, at 450 to 500
feet; and a lower terrace, called Elizabeth-
town, Montgomery, or Havana, at 380 to
400 feet. In addition, gravel similar in
composition occurs locally at the level of
the Ohio River— for instance, at Ft. Mas-
sac State Park at Metropolis, Massac Coun-
ty, at an elevation of about 300 feet. The
gravel at all these levels is almost identi-
cal in character, except for local differences
in coarseness. The validity of the terraces
as separate erosional benches, capped by
gravel generally less than 20 feet thick,
is open to question. The middle and up-
per terraces may be part of a single alluvial
fan (Potter, 1955a); in places the benches
may be erosional on the gravel; and in
other places the apparent relief may be
the result of post-gravel warping.
The gravel is composed dominantly of
medium to dark brown chert pebbles, most
of which are considerably rounded, and
some even well rounded. Completely angu-
lar pebbles are scarce. Well rounded
quartz pebbles, most of them less than half
an inch in diameter, are abundant. The
lithology and mineral composition of the
deposits has been described in detail else-
where (Lamar and Reynolds, 1951; Potter,
1955a).
Although the Mounds Gravel is nearly
continuous in the area south of the Cache
Valley, it is represented only by scattered
pebbles north of the valley, except in the
upland bordering the Mississippi Valley
south of Thebes (Pryor and Ross, 1962).
Similar gravel also has been observed on
top of the Shawneetown Hills (Butts,
1925). In the region from Mountain
Glen, Union County, south to Elco, Alex-
ander County, the dominantly light gray
chert gravel with a kaolinite clay matrix
that contains dark gray and black chert
pebbles and abundant quartz pebbles is
correlated with the Tuscaloosa Gravel of
Cretaceous age, as are similar finer gravels
in the same area that are made up largely
of small quartz pebbles.
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The Mounds Gravel is derived largely
from the Tennessee Valley. However, the
gravel near the Mississippi Valley west
of the Cache Valley and south of Thebes
contains the purple quartzite, jasper, and
agate that occur in the Grover Gravel and
were derived from the Precambrian rocks
of the Lake Superior region. The Mounds
Gravel contains much higher percentages
of kyanite and staurolite than the Grover
Gravel, and its chert pebbles are darker
brown and more polished.
The Mounds Gravel truncates Paleozoic,
Mesozoic, and Tertiary formations, the
youngest of which in Illinois is the Eocene
Wilcox Formation in the vicinity of Cairo.
Farther south the gravel truncates Pliocene
sediments and therefore is Pliocene or
younger. The gravel at all levels is over-
lain by the Illinoian Loveland Silt, and it
was weathered and deeply eroded before
deposition of the loess. Because the gravel
lacks the characteristic mineralogy of gla-
cial outwash and was deposited before
the deep channels of the Mississippi and
Ohio Rivers were eroded, it generally has
been assigned a Teritary age. However,
the Tennessee Valley source of most of
the gravel in southern Illinois can account
for the lack of glacial mineralogy. Also,
as previously noted, evidence in the Upper
Mississippi Valley, although limited, sug-
gests tha't deep valley incision followed the
Nebraskan glaciation and may, in fact,
have been initiated by Nebraskan glaciers'
establishing the course of the Mississippi
River across the Shawnee Hills. In view
of these uncertainties, it is preferable to
consider the Mounds Gravel as Pliocene-
Pleistocene in age.
Enion Formation (New)
The Enion Formation is named for
Enion, Fulton County, and the type section
is the Enion Section (table 6), an exposure
in a ravine half a mile west of Enion, NW
SW SE Sec. 32, T. 4 N., R. 3 E., Fulton
County, originally described by Wanless
(1929b; 1957, fig. 51, geol. sec. 62). The
Enion Formation is also described in the
Zion Church Section in Adams County
(table 6). The Enion Formation includes
the glacial tills, outwash, and intercalated
silts occurring below the base of the Ban-
ner Formation or the top of the Afton Soil;
it overlies bedrock formations or the
Grover Gravel. Exposures of the Enion
Formation are known in a relatively small
number of localities in central western Illi-
nois. In most of these the till is distorted,
and the quantity so small that there is no
assurance that the till has not been trans-
ported. The high-level outwash gravels
of Jo Daviess County (Willman and Frye,
1969) are also included within the forma-
tion.
Deposits that might possibly be assigned
to the Enion Formation have been de-
scribed in other areas in Illinois, but the
correlations at present are considered ques-
tionable and most of the deposits are in-
cluded in the Banner Formation. These
include the drift called Nebraskan (?) in
De Witt, McLean, and Livingston Counties
(Horberg, 1953) and in Vermilion County
(Eveland, 1952). Later examination of
an exposure thought to include till of Ne-
braskan age near Winchester, Scott County
(Bell and Leighton, 1929), indicated that
the lower till was Kansan rather than Ne-
braskan (G. E. Ekblaw, personal com-
munication). Gravel resting on bedrock
and overlain by the Banner Formation in
Fulton and adjacent counties (Wanless,
1957) contains a few igneous pebbles and
may be of the same age as the Enion, but
it is dominantly chert gravel and is in-
cluded in the Grover Gravel.
The Enion Formation is Nebraskan in
age. It was deposited by glaciers that
advanced from the Keewatin center across
Minnesota and Iowa and invaded western
and northwestern Illinois (fig. 5).
Banner Formation (New)
The Banner Formation is named for
Banner, Fulton County, Illinois, from ex-
posures in the Tindall School Section (ta-
ble 6), a large borrow pit in the Illinois
Valley bluff, SW SW NE Sec. 31, T. 7 N.,
R. 6 E., Peoria County. The Banner
Formation includes the glacial tills and
intercalated outwash of sand, gravel, and
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silt overlying the Enion Formation or the
Afton Soil. It is bounded at the top by
the Petersburg, Loveland, Pearl, or Glas-
ford Formations or the top of the Yar-
mouth Soil. At many places it rests di-
rectly on bedrock. The Banner Formation
is defined on the basis of its occurrence
in western Illinois, but the geographically
separate and stratigraphically equivalent
deposits elsewhere in Illinois are also in-
cluded within the formation. The geo-
graphic^ extent of the Banner Formation
where it is the surface drift is shown in
figure 6, but in the subsurface it is present
locally throughout much of western, cen-
tral, and eastern Illinois in the area cov-
ered by the Kansan glaciers (fig. 5). The
formation is as much as 300 feet thick
where it fills deep valleys in the bedrock,
but it was entirely removed by glacial ero-
sion throughout large areas.
In addition to the Tindall School Sec-
tion, the Banner Formation is described
in the Enion and Zion Church Sections
(table 6). Other significant sections of
the Banner Formation in western Illinois
include the Big Creek, Big Sister Creek,
Independence School, Little Mill Creek,
Mill Creek (Adams County), Mill Creek
(Rock Island County), and Pryor School
(table 7). Representative sections of the
Banner Formation of east-central Illinois
are the Georgetown School, Jewett, Peters-
burg Dam, Rock Creek Township, Tay-
lorville Dam, and Vandalia Bridge Sec-
tions (table 7).
Clay mineral data for the Banner For-
mation of western Illinois are given in
table 5 and averages of heavy and light
mineral analysis in table 4. The strong
contrast in typical clay mineral composi-
tion and garnet-epidote ratios between the
western and eastern areas of the Banner
Formation are shown by table 2. General
compositional data have been published
(Willman, Glass, and Frye, 1963, 1966;
Johnson, 1964; Jacobs and Lineback,
1969; Frye, Willman, and Glass, 1964).
In western Illinois the till of the Banner
Formation can be distinguished from the
overlying tills of the Glasford Formation
by its much higher content of expandable
clay minerals, lower ratio of garnet to epi-
dote, and higher ratio of calcite to dolo-
mite, in addition to its stratigraphic posi-
tion. In east-central Illinois, the clay
mineral composition of the till of the Ban-
ner Formation falls within the range of
that of the overlying Glasford Formation
tills, although it is generally somewhat
higher in kaolinite and chlorite and lower
in expandable clay minerals; the Banner
also differs from the Glasford in its higher
garnet to epidote ratio and its much higher
ratio of calcite to dolomite.
In previous reports the Banner Forma-
tion has been called Kansan till, Kansan
drift, or pre-Illinoian drift (Cady, 1919;
MacClintock, 1926, 1929, 1933; Wanless,
1929a, 1957; Horberg, 1953, 1956; Will-
man, Glass, and Frye, 1963; Johnson,
1964; Jacobs and Lineback, 1969; and
others).
The bulk of the Banner Formation is
not subdivided into members, but in west-
ern Illinois the Harkness Silt Member oc-
curs at the base and the accretion-gley
at the top is the Lierle Clay Member. In
central Illinois two members are recog-
nized that occur largely in the subsurface
as outwash filling earlier valleys — the
Sankoty Sand Member and the Mahomet
Sand Member.
In western Illinois fossiliferous silt with-
in the till (Tindall School Section, table
6) has not been found widely enough to
justify differentiation as a member. John-
son, Gross, and Moran (in press) differ-
entiated three members in the Banner
Formation in the Danville region, Vermili-
on County.
The Banner Formation extends through
the Kansan and Yarmouthian Stages. The
deposits are largely the result of glacial
advances into Illinois from the northwest
and from the northeast.
Sankoty Sand Member
The Sankoty Sand was named by Hor-
berg (formally in 1950a; in abstract 1946a)
for its presence in wells in the Sankoty
water-well field along the Illinois River
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Fig. 6- Areal distribution of the dominant* till formations and
members of Illinois.
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on the north side of Peoria, Peoria County.
The type section is in a well in NW SE
Sec. 15, T. 9 N., R. 8 E., Peoria County.
The Sankoty Sand is classified here as a
member of the Banner Formation.
The Sankoty Sand occurs in the deepest
part of the Ancient Mississippi Valley and
adjacent parts of the major tributaries. It
averages about 100 feet thick, but locally
may be as much as 300 feet thick. It con-
sists largely of medium- and coarse-grained
sand and is distinguished from other out-
wash sands by an abundance of pink quartz
grains, many of which are highly polished.
It contains little silt and clay. Some beds
are pebbly, but gravel is not common.
The Sankoty Sand is overlain by tills of
the Banner Formation, except where the
till was eroded, which is common, and in
places it is overlain by Illinoian or Wis-
consinan formations. It rests directly on
bedrock formations.
Horberg (1953) considered the Sankoty
Sand to be of Nebraskan age, but it is not
known to have a soil on it where it is
overlain by Kansan age till, and it is more
likely pro-Kansan outwash. It probably
is present almost continuously in the deep
part of the Ancient Mississippi Valley
throughout Illinois, and it may extend to
the Gulf Coast. The basal Pleistocene
sand, called the Natchez Formation, at
Natchez, Mississippi, contains polished pink
sand grains like those in the Sankoty.
The Sankoty Sand has been described by
Horberg (1950a, 1953), MacClintock and
Willman (1959), McComas (1968), and
Walker, Bergstrom, and Walton (1965).
Mahomet Sand Member
The Mahomet Sand Member was named
by Horberg (formally 1953; in abstract
1946a) for Mahomet, Champaign County,
near which it is encountered in numerous
wells (Horberg, 1953, wells 155, 156, 157,
pi. 1, section J-J'). The Mahomet Sand is
classified here as a member of the Banner
Formation. It occupies the same strati-
graphic position as the Sankoty Sand Mem-
ber, but it consists of about equal amounts
of sand and gravel, contains many silt
beds, and lacks the polished pink quartz
grains that distinguish the Sankoty. It is
as much as 150 feet thick.
The Mahomet Sand Member occurs in
the Mahomet Bedrock Valley (Horberg,
1945, 1953), mainly in De Witt, Macon,
Piatt, and Champaign Counties, but it
probably extends eastward into Indiana.
Horberg considered the Mahomet Sand to
be Nebraskan in age because of possible
Nebraskan-age till along the north side of
the lower Mahomet Valley, but the presence
of Nebraskan drift in the valley has not been
confirmed, and it appears more likely that
the Mahomet Sand is pro-Kansan outwash.
The Mahomet Sand has been described and
the position of the valley somewhat mod-
ified in reports by Heigold, McGinnis, and
Howard (1964), Manos (1961), Walker,
Bergstrom, and Walton (1965), Piskin and
Bergstrom (1967), and Stephenson (1967).
Harkness Silt Member (New)
The Harkness Silt Member of the Banner
Formation is named for Harkness Creek,
Adams County. The type section is the
Zion Church Section (table 6) 2 miles
southeast of Marblehead, SE SE SW Sec.
9, T. 3 S., R. 8 W. At this locality the
member is exposed in a roadcut adjacent
to a tributary to Harkness Creek and is
about 6 feet thick. It consists of massive,
calcareous, gray and tan silt with some fine
sand. It rests on the Afton Soil developed
in outwash and it is overlain by till of the
Banner Formation of Kansan age. The
mineral composition of the silt (table 5)
indicates a northwestern source.
The Harkness Silt Member is also present
in the Havana region, where it was called
early Kansan silt if bedded and pro-Kansan
loess if massive and loess-like (Wanless,
1957). Wanless also noted the local pres-
ence of leached, dark greenish gray silt
overlying bedrock and overlain by Kansan
till, or in a few places by Illinoian till. The
age of these silts is questionable. They
have been called Aftonian or Yarmouthian
according to the age of the overlying till.
As they generally occupy the position of the
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Harkness Silt, they are included at present
in the Harkness, pending more detailed
study and differentiation.
The Harkness Silt Member is early
Kansan in age. It originated as a pro-
glacial silt deposited in front of the Kansan
glacier advancing from the northwest.
Lierle Clay Member (New)
The Lierle Clay Member of the Banner
Formation is named for Lierle Creek,
Adams County, Illinois, and the type sec-
tion is in roadcut exposures, the Lierle
Creek Section (Frye and Willman, 1965 a,
bed 5, p. 107), in the SE corner SW Sec.
33, T. 1 S., R. 6 W. It is also well exposed
5 miles east in roadcuts, SW SE SE Sec.
32, T. 1 S., R. 5 W., Adams County. The
member is exposed at many places in the
area where Kansan age drift is the surface
drift (pi. 2).
The Lierle Clay Member consists of the
accretion-gley that locally overlies the tills
of the Banner Formation. In this report
it is described in the Zion Church Section
(table 6), and a clay mineral analysis is
given in table 5. Analytical data on the
accretion-gley have been published (Will-
man, Glass, and Frye, 1966). It is a gray,
massive, montmorillonitic, leached clay,
with some silt and sand and a few dispersed
small pebbles, and it rarely exceeds 10 feet
thick. It is bounded at the base by till of
the Banner Formation, and at the top by
Loveland or Petersburg Silt, the Glasford
Formation, or younger deposits.
In age, the Lierle Clay Member is Yar-
mouthian and locally also late Kansan. It
is the product of slow accumulation of sedi-
ments, moved by sheetwash and possibly
also by wind action, in poorly drained situ-
ations on the surface after the retreat of
the Kansan glaciers. The sediments ac-
cumulated in a soil-forming environment
that was intermittently wet, and the entire
deposit is considered an accreted soil.
Petersburg Silt
The Petersburg Silt was named in 1963
(Willman, Glass, and Frye) for Petersburg,
Menard County. It is classified as a for-
mation. The type section is a roadcut
(supplemented by an auger boring) at the
south edge of the city and is called the
Petersburg Section (table 6), NW NW NE
Sec. 23, T. 18 N., R. 7 W. The silt rests
on the Yarmouth Soil and is overlain by
till of the Glasford Formation of Illinoian
age.
The Petersburg Silt was previously in-
cluded in the Loveland Loess (Leighton
and Willman, 1950; Wanless, 1957). In
this report it is separated from the Love-
land by a vertical cutoff at the outer limit
of till in the Glasford Formation. This
relation is shown diagrammatically in fig-
ure 7.
The formation consists of gray to yellow-
tan to purplish tan, calcareous silt with
some fine sand and clay. The upper part
is generally massive and loess-like, but the
lower part is distinctly bedded in places.
It commonly contains fossil snail shells.
The Petersburg Silt is described in the
Petersburg Dam, Pryor School, Rock
Creek Township, and Rushville (2.4 W)
Sections (table 7), and in other stratigra-
phic sections.
The Petersburg is in the early part of
the Liman Substage of the Illinoian Stage.
It is a pro-glacial deposit of the advancing
earliest Illinoian glacier and includes out-
wash, loess, and some locally derived
sediment.
Glasford Formation (New)
The Glasford Formation is herein named
for Glasford, Peoria County, Illinois, which
is 2 miles northeast of the type section, the
Tindall School Section (table 6), SW SW
NE Sec. 31, T. 7 N., R. 6 E., Peoria Coun-
ty. The Glasford Formation includes gla-
cial tills, intercalated outwash deposits, and
overlying accretion-gley deposits. It over-
lies the Petersburg Silt or, in the absence of
the Petersburg Silt, rests on the Yarmouth
Soil; it is bounded at the top by the Sanga-
mon Soil (fig. 7).
The Glasford Formation is the most
widespread formation of glacial origin in
Illinois, and its southernmost extent repre-
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Fig. 7 — Diagrammatic cross section showing the relations of formations and members of Illinoian
age in western Illinois.
sents the southern limit of continental gla-
ciers in the northern hemisphere (fig. 5).
In the type section the formation is
bounded at the top by the top of the
Sangamon Soil developed in till, and at the
base by the top of the truncated Yarmouth
Soil developed in till of the Banner For-
mation. The Radnor Till Member, Toulon
Member, Hulick Till Member, and the
Kellerville Till Member make up the Glas-
ford in the type section. The top of the
Glasford Formation is defined as the top of
the till and interbedded outwash or the top
of the accretion-gley deposits where they
overlie the till. The silt deposits overlying
the Glasford in some areas, and probably
equivalent in age to part of the Oasford,
are classed as Teneriffe Silt, and outwash
sand and gravel deposits occurring on the
Glasford and extending beyond the limit of
glaciation are classed as the Pearl Forma-
tion. Where the silt or the sand and gravel
intertongue with the Glasford Formation,
the formations are separated by vertical
cutoff. These spatial relations are shown
diagrammatically in figure 7, and the geo-
graphic extent of the formation is shown
in figure 6. It is the formation underlying
the loess in most of the area mapped as
Illinoian drift on plate 2.
In addition to the type section, other
stratigraphic sections in table 6 that de-
scribe the Glasford Formation are Chapin,
Cottonwood School, Enion, Farm Creek,
Flat Rock, Jubilee College, Lewistown,
New Salem Northeast, Petersburg, Pleasant
Grove, Pulleys Mill, Rochester, Toulon,
and Washington Grove Sections.
The matrix grain-size and clay mineral
compositions of the tills of the formation
are given in tables 2 and 5, and heavy min-
eral analyses are summarized in table 4.
In the laboratory, the tills of the Glasford
Formation can be readily distinguished
from the tills of the underlying Banner For-
mation in western Illinois by their higher
illite and dolomite content and their higher
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ratio of garnet to epidote among the heavy
minerals; in eastern Illinois the Glasford
Formation is characterized by its higher
dolomite content and slightly lower ratio of
garnet to epidote among the heavy minerals
(table 2). The Glasford Formation tills
are not so easily differentiated from the
overlying tills of the Winnebago and Wed-
ron Formations by laboratory analysis, but
the difference is generally clearly apparent
on the basis of physical stratigraphy and
soils.
The Glasford Formation has previously
been called Illinoian till or Illinoian drift
and is described in many reports, of which
the following are representative of various
areas (Leverett, 1899a; Leighton, 1923a,
1959; Wanless, 1929a, 1957; Lamar,
1925a, 1925b; Ball, 1952; Horberg, 1953,
1956; Leighton and Brophy, 1961; Will-
man, Glass, and Frye, 1963; Frye, Willman,
and Glass, 1964; Johnson, 1964; Frye et
al., 1969; Jacobs and Lineback, 1969).
Subdivision of the Glasford Formation
into members differs in various regions of
the state. In northern Illinois the Sterling,
Winslow, and Ogle Till Members are differ-
entiated, in central and western Illinois the
Berry Clay, Radnor Till, Toulon, Hulick
Till, Duncan Mills, and Kellerville Till
Members, and in south-central Illinois the
Roby, Hagarstown, Vandalia Till, Mulberry
Grove, and Smithboro Till Members. The
central and western Illinois members are
new, and the others, previously differenti-
ated as informal units, are accepted here
as formal members. In extreme southern
and southeastern Illinois no subdivision into
members has as yet been proposed, but the
Berry Clay Member is present locally
throughout the extent of the Glasford
Formation. Within the formation, the
Pike Soil and a minor unnamed soil have
been recognized.
The Glasford Formation includes all but
the earliest part of the Illinoian Stage, and
all of the Sangamonian Stage. It is largely
the deposit of glaciers of the Lake Michigan
Lobe, but the drift in the southeastern and
southern part of Illinois was deposited by
the Hrie Lobe.
Berry Clay Member (New)
The Berry Clay Member of the Glasford
Formation is named for Berry, Sangamon
County, and the type section is a roadcut
exposure, the Rochester Section (table 6)
3 miles west of Berry, NW SE NW Sec.
34, T. 15 N., R. 4 W. The member con-
sists of gray accretion-gley of clay, silt,
and sparse small pebbles and is commonly
2 to 5 feet thick. It rests on till and is
overlain by loess. The composition and
origin of the deposit have been intensively
studied at the type section and throughout
central Illinois (Frye, Willman, and Glass,
1960; Frye and Willman, 1963b; Willman,
Glass, and Frye, 1966). In earlier re-
ports it was generally called "Illinoian
gumbotil" (Leighton and MacClintock,
1930, 1962).
As the deposit is an accreted soil, the
Berry Clay Member is included as part
of the Sangamon Soil. The Berry Clay
Member may overlie the Sterling, Radnor,
Hulick, Vandalia, or other members of
the Glasford Formation, and is overlain
by Roxana Silt, Robein Silt, Peoria Loess,
or the Wedron Formation. Other notable
exposures of the Berry Clay Member are
described in the Coleta, Effingham, Funk-
houser East, Hippie School, Panama-A,
and Rapids City B Sections (table 7).
The time span of the member, although
largely Sangamonian, may range from late
Illinoian to early Wisconsinan.
NORTHERN ILLINOIS MEMBERS
Ogle Till Member
The Ogle Till Member of the Glasford
Formation was informally named the Ogle
tills for Ogle County from exposures in
western Ogle County (Frye et al., 1969, p.
24). It is herein formally named a mem-
ber. The Haldane West Section, NE NE
NE Sec. 25, T. 24 N., R. 7 E., Ogle Coun-
ty, was designated the type section. The
Ogle tills were described as including three
distinctly different till compositions and in-
tercalated outwash of gravel, sand, and silt.
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The geographic extent of the member is
shown in figure 6, and its composition is
summarized in table 2. Despite its range
in mineral composition, the till of the Ogle
Member is generally sandy, silty, tan to
gray-brown, and interstratified with sand
and gravel, characteristics that aid in dis-
tinguishing it from the more clayey, gray,
compact till of the Sterling Till Member
that overlies it. At some places the Ogle
Till contains the Sangamon Soil in its top,
and at many places it is overlain by Roxana
Silt (Lanark Southeast, Lanark West Sec-
tions, table 7). At a few places the Ogle
Till overlies the Kellerville Till Member,
but more commonly it rests on bedrock or
on a residual soil developed in bedrock.
It has been intensely eroded and generally
is less than 20 feet thick. Further subdivi-
sion of the Ogle Member would appear to
be appropriate when more data are avail-
able. Although a definite age assignment
of the Ogle Till has not been made, it is
judged to be in the Monican Substage of
the Illinoian Stage.
Winslow Till Member
The Winslow Till Member of the Glas-
ford Formation was informally named the
Winslow till (Frye et al., 1969, p. 25) for
Winslow, Stephenson County. It is herein
formally named a member. The type sec-
tion is in roadcuts west of Winslow, SW SE
SW Sec. 21, T. 29 N., R. 6 E., where 12
feet of dark gray clayey till, the upper 3
feet of which is leached, is exposed. The
geographic extent of the Winslow Till Mem-
ber is shown in figure 6, and its typical
composition is given in table 2. The till
of the Winslow Member is distinguished
from the till of the Ogle Member that part-
ly surrounds it by its much higher clay
content and gray color. It is generally less
than 20 feet thick. Its stratigraphic re-
lations are not adequately known, but its
placement within the Glasford Formation
is made on the basis of the Sangamon Soil
that occurs above it. It may be still another
lithologic variant of the Ogle, or it may be
a stratigraphic equivalent of the Sterling
Member, but, in either case, it has a dis-
tinctly different composition and should be
treated as a distinct member. The Winslow
Till is commonly bounded at the base by
bedrock or by a residual soil developed in
bedrock. Its age is not firmly established,
but it is judged to be in either the Monican
or Jubileean Substages of the Illinoian
Stage.
Sterling Till Member
The Sterling Till Member of the Glasford
Formation was informally named the Ster-
ling till (Frye et al., 1969, p. 25) for
Sterling, Whiteside County. It is herein
formally named a member. The type sec-
tion is the Emerson Quarry Section (Frye
et al., 1969, p. 34) 2 miles west of Sterling,
SE NW SE Sec. 13, T. 21 N., R. 6 E. It
is the uppermost till member of the Glas-
ford in the region north of the Green River
Lobe and is similar in clay mineral compo-
sition to the Radnor Till Member, which
occupies the same stratigraphic position
south of the Green River Lobe. Both have
an extremely high illite content. The Ster-
ling Member is as much as 40 feet thick in
the vicinity of Sterling, but it generally is
thinner. The geographic extent of the Ster-
ling Till Member is shown in figure 6, and
its typical composition is given in table 2.
The upper boundary of the member is
the top of the Sangamon Soil, or, locally,
the base of- the accretion-gley of the Berry
Clay Member (e.g., Red Birch School,
Coleta Sections, table 7). It is overlain in
some places by the Winnebago Formation,
the Robein Silt, the Wedron Formation, or
the Peoria Loess, and it overlies the Ogle
Till Member or older units. The Sterling
Till Member is classed within the Jubileean
Substage of the Illinoian Stage.
WESTERN AND WEST-CENTRAL
ILLINOIS MEMBERS
Kellerville Till Member (New)
The Kellerville Till Member of the Glas-
ford Formation is named for Kellerville,
Adams County, from roadcut exposures 2
miles southwest of Kellerville in the Wash-
ington Grove School Section (table 6), NW
NW SW Sec. 11, T. 2 S., R. 5 W. It re-
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places the terms Mendon Till (Frye, Will-
man, and Glass, 1964; Frye et al., 1969)
and Payson Till (Leighton and Willman,
1950; Wanless, 1957).
The member consists of till with inter-
calated discontinuous zones of sand and
gravel outwash and silt; it is more variable
than the overlying tills and commonly has
a significantly higher percentage of ex-
pandable clay minerals. It is as much as
150 feet thick in the deeper bedrock val-
leys, but it more commonly is 50 to 100
feet thick. Its geographic extent is shown
in figure 6, its spatial relationship is indi-
cated diagrammatically in figure 7, the
grain-size and clay mineral composition of
the matrix is given in tables 2 and 5, and
the average of heavy mineral analyses is
given in table 4.
The Kellerville Till is bounded at the
base by the Petersburg Silt or, in its ab-
sence, by the top of the Yarmouth Soil.
Its upper limit is the top of the Pike Soil
(New Salem Northeast, Pleasant Grove Sec-
tions, table 6), the Duncan Mills Member,
the Teneriffe Silt, or younger stratigraphic
units. The Kellerville Till is also described
in the Cottonwood School, Enion, and Tin-
dall School Sections (table 6). The mem-
ber is in the upper part of the Liman Sub-
stage of the Illinoian Stage. The till was
deposited by the westernmost extension of
the Lake Michigan Lobe.
Duncan Mills Member (New)
The Duncan Mills Member of the Glas-
ford Formation is named for Duncan Mills,
Fulton County, from exposures in the Enion
Section (table 6) 4 miles south of Duncan
Mills, NW SW SE Sec. 32, T. 4 N., R. 3 E.
In the type section the Duncan Mills Mem-
ber consists of glacially derived sand, and
sand and gravel with some silt, generally
deeply weathered. It is bounded by the
Hulick Till Member above and the Keller-
ville Till Member below, and is recognized
as a member only when it is contained be-
tween these two bounding till units. It is
also described in the Cottonwood School,
Lewistown, and Tindall School Sections
(table 6). Clay mineral composition is
given in table 5. The Duncan Mills Mem-
ber is as much as 30 feet thick and has
previously been called Jacksonville-Buffalo
Hart deposits (Wanless, 1957).
The Duncan Mills Member locally con-
tains deposits in both the Monican and
Liman Substages of the Illinoian Stage. It
contains outwash of the retreating Keller-
ville glacier and deposits of the advancing
Hulick glacier.
Hulick Till Member (New;)
The Hulick Till Member of the Glasford
Formation is named for Hulick School, 1.5
miles southwest of the type section, which
is in roadcut exposures at the Lewistown
Section (table 6), SW SE SE Sec. 21, T.
5 N., R. 3 E., Fulton County. The Hulick
Member overlies the Duncan Mills or Kel-
lerville Members. It is bounded at the top
by the Toulon, Radnor Till, or Berry Clay
Members, the Teneriffe Silt, or Pearl Form-
ation; locally, in the absence of these units,
the Sangamon Soil is developed in the top
of the member. In addition to the type
section, the Hulick Till is described in this
report in the Chapin, Cottonwood School,
Enion, Jubilee College, and Tindall School
Sections (table 6).
The member consists of till and inter-
calated sand and gravel outwash that is
locally over 100 feet thick in the Table
Grove Moraine and in some deep bedrock
valleys, but it more commonly is about 50
feet thick. The geographic distribution of
the Hulick Till Member is shown in figure
6, its spatial relations are indicated dia-
grammatically in figure 7, the matrix grain
size and clay mineral composition are given
in tables 2 and 5, and the average of heavy
mineral analyses is given in table 4.
The Hulick Till in part of western Illi-
nois was called Buffalo Hart in previous re-
ports (Wanless, 1957). The Hulick is in
part stratigraphically equivalent to the Van-
dalia Till Member of south-central Illinois,
but, as its composition is somewhat different
and the equivalence of its boundaries has
not been established, they are considered
as separate members.
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The Hulick Till Member is within the
Monican Substage of the Illinoian Stage.
The till was deposited by a glacier of the
Lake Michigan Lobe.
Toulon Member (New)
The Toulon Member of the Glasford
Formation is named for Toulon, Stark
County, from exposures in a borrow pit
three quarters of a mile west of Toulon,
NW NW SW Sec. 24, T. 13 N., R. 5 E.,
described in the Toulon Section (table 6).
It consists of glacially derived sand, gravel,
and silt, and is bounded above by the base
of the Radnor Till Member and below by
the top of the underlying Hulick Till Mem-
ber; it can be identified as a member only
when it occurs between these two till
members. It is 5 to 10 feet thick, but, as
it has not been widely recognized, it prob-
ably is much thicker in some areas.
In the Jubilee College Section (table 6)
the member consists of calcareous, gray silt
and fine sand at the top, overlying a weakly
developed unnamed soil in the top of sand
and gravel outwash, which in turn un-
conformably overlies the Hulick Till. The
uppermost silt may be a stratigraphic equiv-
alent of the Roby Silt of east-central Illi-
nois, but this has not as yet been confirmed.
Compositional data for the Toulon Mem-
ber are given in table 5.
As the minor soil in the upper part
of the member is the boundary of two sub-
stages, the bulk of the lower part of the
member is in the Monican Substage, but
the upper silts are in the Jubileean Substage
of the Illinoian Stage. The lower, outwash
part of the member is judged to be retreatal
outwash, whereas the local silts at the top
are pro-glacial deposits in front of the ad-
vancing glacier that deposited the overlying
Radnor Till Member.
Radnor Till Member (New)
The Radnor Till Member of the Glas-
ford Formation is named for Radnor Town-
ship, Peoria County, from roadcut expo-
sures described in the Jubilee College Sec-
tion (table 6), SW SW SW Sec. 7, T. 10 N.,
R. 7 E. In the type section the Radnor
Till is bounded at the top by the top of the
Sangamon Soil. It is overlain by Roxana
Silt and it rests on the Toulon Member.
The Radnor Till is gray, compact, silty,
and high in illite content. Its geographic
distribution is shown in figure 6, its spatial
relations are shown diagrammatically in
figure 7, its matrix grain size and compo-
sition of clay minerals are given in tables
2 and 5, and its heavy mineral analyses are
summarized in table 4. It is also described
in the Farm Creek, Tindall School, and
Toulon Sections (table 6).
The Radnor Till Member may be a
stratigraphic equivalent of the Sterling Till
Member of northern Illinois but is geo-
graphically separated from it by the Green
River Lobe. It is in the Jubileean Sub-
stage of the Illinoian Stage and was deposi-
ted by the Lake Michigan Lobe.
SOUTH-CENTRAL ILLINOIS
MEMBERS
Smithboro Till Member
The Smithboro Till Member of the Glas-
ford Formation was informally named the
Smithboro till by Jacobs and Lineback
(1969, p. 9) in the south-central Illinois
region. It was named for Smithboro,
Bond County, 5 miles west of the type
locality, the Mulberry Grove Section (Ja-
cobs and Lineback, 1969, p. 21), in bor-
row pits along Interstate Highway 70, SW
SW Sec. 31, T. 6 N., R. 1 W., Fayette
County. The till is more silty than the
Vandalia Till above and is higher in ex-
pandable clay mineral content. At the
type section it is overlain by the Mulberry
Grove Silt. Its character and composition
have been described by Jacobs and Line-
back (1969).
As the Smithboro is the lowest till mem-
ber of the Glasford Formation in south-
central Illinois, it may be equivalent to
the Kellerville Till Member, which is the
lowest till unit of the Glasford in western
Illinois. However, the tills have slightly
different compositions, and separate names
seem desirable until they are more directly
traced between the two regions.
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The Smithboro Till is in the Liman Sub-
stage of the Illinoian Stage. Till fabric
studies (Lineback, in press) suggest that
the glacier advanced from the north, which
indicates a source in the Lake Michigan
Lobe.
M.ulberry Grove Silt Member
The Mulberry Grove Silt Member of the
Glasford Formation was informally named
the Mulberry Grove silt by Jacobs and
Lineback (1969, p. 12) in the south-cen-
tral Illinois region. It was named for
Mulberry Grove, Bond County, and the
type locality is the Mulberry Grove Section
(Jacobs and Lineback, 1969, p. 21) in
borrow pits just east of Mulberry Grove
along Interstate Highway 70, SW SW Sec.
31, T. 6 N., R. 1 W., Fayette County. It
is a thin, lenticular unit generally less than
1.5 feet thick, consists mostly of calcareous
silt, and locally contains a few fossil snail
shells and lenses of sand and gravel.
The Mulberry Grove Member is over-
lain by the Vandalia Till and underlain by
the Smithboro Till Member. It appears
to occur at approximately the same strati-
graphic position as the Duncan Mills Mem-
ber of central western Illinois. The Mul-
berry Grove Silt probably is within the
early part of the Monican Substage of the
Illinoian Stage.
Vandalia Till Member
The Vandalia Till Member of the Glas-
ford Formation was informally named the
Vandalia till by Jacobs and Lineback
(1969, p. 12) for the south-central Illinois
region. It was named for Vandalia,
Fayette County, and the type locality is
the Vandalia Bridge Section (Jacobs and
Lineback, 1969; MacClintock, 1929), NW
NE SE Sec. 16, T. 6 N., R. 1 E. It is a
relatively sandy, gray, compact till, and
the mineral composition has been de-
scribed by Jacobs and Lineback (1969).
It is commonly 25 to 50 feet thick, but it
is probably much thicker in some of the
deep valleys.
The Vandalia overlies the Mulberry
Grove Silt, or the Smithboro Till in the
absence of the Mulberry Grove Silt. Where
the two tills are in contact, the sandy till
of the Vandalia can be readily differentiat-
ed from the silty till of the Smithboro.
The Vandalia Member is overlain by the
Hagarstown Member or the Roby Mem-
ber, and where these are absent the Sanga-
mon Soil is developed in its top.
The Vandalia Till is judged to be equiva-
lent in part to the Hulick Till Member of
western Illinois. Its extent has not been
determined, but it probably is the surface
till throughout most of the area of Illi-
noian drift in southeastern Illinois.
The Vandalia Till Member is within
the Monican Substage of the Illinoian
Stage. In the Vandalia area, the till fabric
suggests deposition by a glacier advancing
from the northeast, probably part of the
Lake Michigan Lobe (Lineback, in press).
Its dolomite-calcite ratio is not as high as
is typical for the Lake Michigan Lobe nor
as low as is usual for the Lake Erie Lobe,
which suggests a source in the Saginaw
Lobe.
Hagarstown Member
The Hagarstown Member of the Glas-
ford Formation was informally named the
Hagarstown beds by Jacobs and Lineback
(1969, p. 12), for the south-central Illinois
region. It was named for Hagarstown,
Fayette County, 5 miles west of the type
section, the Hickory Ridge Section (Jacobs
and Lineback, 1969, p. 20), SW NW Sec.
30, T. 6 N., R. 1 E., Fayette County.
It consists of gravelly till, poorly sorted
gravel, well sorted gravel, and sand. It
is probably more than 100 feet thick in
some of the higher ridges.
The Hagarstown Member lies strati-
graphically above the Vandalia Till and
contains the Sangamon Soil at the top.
It is commonly overlain by Wisconsinan
loesses. In surface expression the Hagars-
town Member is the material of the elon-
gate ridges, referred to as the "ridged
drift," and of the sheet of dominantly
waterlaid sediments between the ridges.
Its geographic distribution, origin, and
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composition have been described by Ja-
cobs and Lineback (1969).
The Hagarstown Member is in either
the early Jubileean or late Monican Sub-
stage of the Illinoian Stage.
Roby Silt Member
The Roby Silt Member of the Glasford
Formation was named the Roby Silt by
Johnson (1964, p. 8) in the region of
Sangamon and adjacent counties in central
Illinois. It was named for Roby, Chris-
tian County, and the type section is the
Roby Section (Johnson, 1964, p. 35), NW
SE NE Sec. 14, T. 15 N., R. 3 W., San-
gamon County. The unit consists of silt,
clay, and sand, locally contains a fauna
of fossil mollusks, and is locally as much
as 13 feet thick. Its character and extent
have been described by Johnson (1964).
The Roby Member occurs below the
Radnor Till Member and above the Van-
dalia Till Member of the Glasford Forma-
tion. The member is recognized only
where it is bounded by these two tills. Its
position below the Radnor Till suggests
that the Roby Member is stratigraphically
equivalent to the silt in the upper part
of the Toulon Member of central western
Illinois, which is exposed in the Jubilee
College Section (table 6).
The Roby Silt is in the earliest part of
the Jubileean Substage of the Illinoian
Stage. It is a pro-glacial deposit of the
advancing glacier that deposited the Rad-
nor Till, and it was subsequently over-
ridden by that glacier.
Loveland Silt
The Loveland Silt was named the Love-
land joint clay by Shimek in 1909 for Love-
land, Iowa, from deposits in the bluff of
the Missouri River Valley east of the town.
The type locality is listed by Kay and Gra-
ham (1943, p. 64) as Sec. 3, Rockford
Township, T. 77 N., R. 44 W., Pottawat-
tamie County, Iowa. Shimek described
the deposit as reddish to yellowish silt and
clay, occurring stratigraphically above the
Kansan Till and below loess now correlat-
ed with the Roxana. Kay and Graham
(1943) reviewed the history of the term
and its expansion to include the sand and
gravel deposits below the silt. Lugn
(1935) restricted the Loveland Formation
to the silts above his "Upland" Formation
and below the loess of his Peorian Forma-
tion. Condra, Reed, and Gordon (1950)
restricted the Loveland Formation of Ne-
braska, across the Missouri Valley from
the type section, to the silts above the
waterlaid sands and gravels and below
the Peorian Loess. Frye and Leonard
(1951) assigned the silts and sands above
the outwash gravels to the Loveland, and
Reed and Dreeszen (1965) restricted the
Loveland Loess of Nebraska to the upper-
most Illinoian silt deposits.
In Kansas, the term Loveland Member
of the Sanborn Formation (Frye and
Leonard, 1952) was applied to the silts
and loess above the Yarmouth Soil that
are terminated at the top by the Sangamon
Soil. In Illinois, the term Loveland Loess
was applied by Leighton and Willman
(1950) to the loess at the base of the Illi-
noian sequence (now Petersburg Silt), as
well as to the silts beyond the limit of
Illinoian glaciation, but Frye and Willman
(1960) restricted the Loveland Silt to the
undifferentiated silts of Illinoian age be-
yond the Illinoian glacial limit, with its
lower boundary the top of the Yarmouth
Soil and the upper boundary the top of
the Sangamon Soil. The Loveland Silt
is classified here as a formation.
The spatial relations of the Loveland
are shown diagrammatically in figure 7.
The silts intercalated with the tills of Illi-
noian age are separately named and de-
scribed, and the Loveland is terminated
by vertical cutoff.
In Illinois the Loveland Silt is wide-
spread as the basal unit of the loess se-
quence in the unglaciated areas of extreme
southern Illinois, in Calhoun County and
parts of Pike and Jersey Counties in west-
ern Illinois, in northwestern Illinois, and
also in the area of Kansan glaciation in
western Illinois (pi. 2). In these areas
it is a distinctive red or red-brown silty
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clay or clayey silt, commonly 2 to 4 feet
thick but absent or only locally present
in many exposures. The Loveland Silt
is described in the Cache, Gale, and Zion
Church Sections (table 6). Although it
locally contains sheetwash and alluvial
silts, the major part of the Loveland is
judged to be an eolian deposit.
Pearl Formation (New)
The Pearl Formation, named here for
Pearl, Pike County, consists of sand and
gravel that has the Sangamon Soil in its
top. It overlies Illinoian or older drift
or bedrock. The type section is an ex-
posure in a box canyon 1 mile southwest
of Pearl, SE SW NE Sec. 16, T. 7 S., R.
2 W., Pike County (Frye and Willman,
1965a, p. 14, Pearl Prairie Section, units
1-4). In the type locality the Pearl For-
mation is a deposit along the front of
the Mendon Moraine where the Illinoian
glacier mounted the west bluff of the Illi-
nois Valley and blocked drainage from
the upland to the west. It is largely a
pebbly sand about 40 feet thick with beds
dipping steeply southwest, and it appears
to be an ice-front delta.
The Pearl Formation is Illinoian out-
wash, but it may include Kansan outwash
in some deep valleys. The formation is
restricted to the outwash that overlies or
extends beyond Illinoian till. Sand and
gravel in the till and intratill members of
the Glasford Formation may be continu-
ous into the Pearl Formation, but in no-
menclature they are separated from it by
a vertical cutoff (fig. 7). Deposits in the
same stratigraphic position that are domi-
nantly silt and clay are assigned to the
Teneriffe Silt. The Pearl and Teneriffe
are never superimposed and are separated
by vertical cutoff. Intertonguing and gra-
dational units are described in informal
facies classification.
The Pearl Formation has essentially the
same lithologic variations as the Wiscon-
sinan Henry Formation, but the subdivi-
sions are not widely enough distributed
to merit classification as members. The
deposits arc generally more oxidized than
those of the Henry Formation, but their
differentiation is based largely on the pres-
ence of the Sangamon Soil in the top of
the Pearl, or, when the Sangamon Soil is
missing, the presence of the Roxana Silt
above the Pearl.
The Pearl Formation most commonly
occurs in terraces along valleys near the
margin of Illinoian glaciation, except in
the major valleys where the surface of
Illinoian aggradation was lower than the
Wisconsinan and the Illinoian outwash
is buried or eroded. The Pearl Formation
is also present as outwash on the Illinoian
till plain, mainly in front of Illinoian mo-
raines and in isolated kames and crevasse
deposits. In the complex relations of the
Kaskaskia ridged drift, the outwash is not
readily differentiated and is included along
with the youngest till in the Hagarstown
Member of the Glasford Formation.
Illinoian outwash sands and gravels as-
signed to the Pearl Formation are de-
scribed by Frye et al. (1969, Mt. Carroll
South Section); Frye and Willman (1965a,
Marcelline and Lost Prairie Sections); and
Shaffer (1956, Hazelhurst and Mt. Carroll
Sections).
Teneriffe Silt (New)
The Teneriffe Silt is herein named for
Teneriffe School, 2.5 miles northeast of
New Salem, Pike County, and the type
section is the New Salem Northeast Sec-
tion (table 6), described from roadcuts
three quarters of a mile southwest of Ten-
eriffe School, NW NE SW Sec. 11, T. 4
S., R. 4 W. It is classified as a formation.
In the type area it rests on the Pike Soil
developed in Kellerville Till (Liman Sub-
stage of Illinoian Stage), and its upper
boundary is the top of the Sangamon Soil,
developed in the silts; it is overlain by
the Roxana Silt. The term is not used
beyond the limit of Illinoian glaciation,
as beyond this limit comparable deposits
are included within the Loveland Silt (fig.
7).
The Teneriffe is largely silt, but it con-
tains beds of sand and clay. It is gener-
ally leached, because it contains the San-
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Fig. 8 — Diagrammatic cross section showing the relations of formations and members of Wiscon-
sinan age in northern and western Illinois.
gamon Soil in the top, but it is calcareous
in the lower part at a few places where it
is thick (e.g., the Pleasant Grove Section,
table 6). It is massive and ranges from
gray to tan-brown.
The Teneriffe Silt includes deposits that
range from latest Liman Substage through
the Monican and Jubileean Substages of
the Illinoian Stage. It may contain both
retreating and advancing outwash of the
Illinoian glaciers, as well as sheetwash
and some eolian deposits.
Roxana Silt
The Roxana Silt is named for Roxana,
Madison County (Frye and Willman,
1960), and the type section is the Pleasant
Grove School Section (table 6), a borrow
pit in the bluff of the Mississippi Valley
4 miles southeast of Roxana, SW NE SE
Sec. 20, T. 3 N., R. 8 W. The Roxana
Silt rests on the top of the Sangamon Soil
and its upper limit is the top of the Farm-
dale Soil or the Robein Silt, Morton Loess,
or Peoria Loess (fig. 8). It is classified
here as a formation.
The Roxana Silt is largely loess, but it
locally contains some sand, and commonly
the basal unit is colluvium of silt, sand,
and clay. It is pinkish tan to yellow-gray.
Where it is thick it contains fossil snails,
and the fauna has been described (Leonard
and Frye, 1960). The Roxana Silt is
described in many of the stratigraphic sec-
tions included here (table 6) and in previ-
ously published sections (table 7). Min-
eral analyses (table 5) and radiocarbon
dates (table 1) are listed, and the spatial
relations of the formation are shown dia-
grammatically in figures 8 and 14. The
mineral composition of the Roxana was
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extensively described in 1962 (Frye, Glass,
and WiUman), and its sediment source,
as indicated by mineral composition, was
discussed in 1968 (Glass, Frye, and Will-
man).
Where the overlying organic-rich Robein
Silt is missing, and it is rarely present out-
side the area of Woodfordian glaciation,
the Roxana Silt is equivalent to the Late
Sangamon Loess of earlier reports (Leigh-
ton, 1926b; Smith, 1942) and Farmdale
Loess (Leighton, in Wascher, Humbert,
and Cady, 1948; Leighton and Willman,
1950).
The Roxana Silt contains distinctive
zones differentiated largely by color (Frye
and Willman, 1960), and it was divided into
five informal zones, la, lb, II, III, and IV
(Frye and Willman, 1963b). It is herein
divided into three members, the Markham
at the base (zone la of earlier usage), ter-
minated upward by the top of the Chapin
Soil; the McDonough (zone lb of earlier
usage) next above the Markham, termi-
nated by the top of the Pleasant Grove Soil;
and the Meadow Loess Member (zones II,
III, and IV of earlier usage) at the top,
terminated by the top of the Farmdale Soil.
The Roxana Silt is of Altonian age.
Markham Silt Member (New)
The Markham Silt Member is named for
Markham, a village on the Norfolk and
Western Railroad 4 miles west of Jackson-
ville, Morgan County. Its type section is
the Chapin Section (table 6) in roadcuts
along Illinois Highway 104, 1.5 miles
northwest of Markham, on the west side
of Mauvaise Terre Creek, SW NE NW Sec.
8, T. 15 N., R. 11 W. The Markham
Member previously was called Roxana
Zone la (Frye and Willman, 1963b). It is
the same as "upper story Sangamon" in
recent Iowa literature (Ruhe et al., 1968).
In many places the Markham is a
colluvium of silt and some sand with small
pebbles, and locally it is entirely within the
A-zone and B-zone of the Chapin Soil.
Along the Illinois River Valley it common-
ly contains some loess admixed with the
colluvium, and so has a mineral composi-
tion different from that of the underlying
Sangamon Soil (Frye, Glass, and Willman,
1962; Glass, in Frye and Willman, 1965b),
but along the Mississippi River Valley its
mineral composition is commonly indis-
tinguishable from that of the underlying
Sangamon Soil B-zone. Other stratigraphic
sections with this report describing the
Markham Member are the Campbells
Hump, Cottonwood School, Gale, Jubilee
College, and Tindall School Sections (table
6). Its mineral composition is given in
table 5, and its spatial relations are shown
in figure 8.
The Markham Member is in the earliest
part of the Altonian Substage of the Wis-
consinan Stage.
McDonough Loess Member (New)
The McDonough Loess Member of the
Roxana Silt is named for McDonough Lake
on the Mississippi River floodplain in Madi-
son County. Its type section is the Pleasant
Grove School Section (table 6) 1 mile south-
east of McDonough Lake, SW NE SE Sec.
20, T. 3 N., R. 8 W. The McDonough
Member, designated Roxana zone-lb in
previous Illinois literature, overlies the
Chapin Soil and is terminated at the top
by the Pleasant Grove Soil and the overly-
ing Meadow Loess Member of the Roxana
Silt.
The McDonough Loess is gray to tan,
generally leached, but at a few places
(e.g., Pleasant Grove School Section) it
contains some etched fossil snail shells.
The member is also described in the Chap-
in, Cottonwood School, and Gale Sections
(table 6). Previously published sections that
describe the McDonough Member (Roxana
zone-lb) include the De Pue, French Vil-
lage, Fulton Quarry, Hillview, and Liter-
berry Sections (table 7). The spatial re-
lations are shown diagrammatically by fig-
ure 8, and mineral compositions are listed
in table 5.
The McDonough Member is in the mid-
part of the Altonian Substage of the Wis-
consinan Stage.
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Meadow Loess Member (Neu>)
The Meadow Loess Member of the Rox-
ana Silt is named for Meadow Heights, a
northeastern section of Collinsville, Madi-
son County. Its type section is the Pleas-
ant Grove School Section (table 6) three
quarters of a mile west of Meadow Heights,
SW NE SE Sec. 20, T. 3 N., R. 8 W. It
is the uppermost member of the Roxana
Silt, and in previous Illinois literature was
called zones II, III, and IV of the Roxana
Silt (Frye and Willman, 1960, 1963b;
Frye, Glass, and Willman, 1962).
This member forms the major part of
the Roxana Silt. It rests on the Pleasant
Grove Soil developed in McDonough Loess
and is terminated upward by the top of the
Farmdale Soil or by the Robein Silt, Mor-
ton Loess, or Peoria Loess.
The Meadow Loess is a uniform silt and
the three zones are based largely on
color, pinkish tan in the lower and upper
parts and gray to gray-tan loess in the
middle. Although the zones have grada-
tional contacts, they are distinct in the
area of thick Roxana Loess from Havana,
Mason County, to Gale, Alexander County,
more than 250 miles. They become less
distinct as the loess thins back from the
bluffs and are rarely recognizable more
than 15 miles from the bluffs. The mineral
composition of the loess is given in tables
4 and 5, its spatial relations are shown di-
agrammatically in figure 8, and radiocar-
bon dates are listed in table 1 . Its charac-
ter is described in many of the stratigraphic
sections in this report (table 6).
The Meadow Loess occurs late in the
Altonian Substage of the Wisconsinan
Stage.
Winnebago Formation
The Winnebago Formation was infor-
mally named Winnebago drift (Frye and
Willman, 1960) for Winnebago County, as
a replacement for the term Farmdale drift
(Shaffer, 1956). The term was formalized
as a formation in 1969 (Frye et al.), and
the type locality was designated as the Rock
Valley College Section and adjacent ex-
posures and Northwest Tollway borings No.
2 and No. 5 (Kempton, 1963, p. 38). The
type section is in the Rock Valley College
Section, SW NW SW Sec. 10, T. 44 N., R.
2 E. It consists of 1.5 feet of Peoria Loess
overlying 6 feet of leached till and 7 feet
of calcareous, pink, sandy and cobbly till.
The till is the Argyle Till Member of the
Winnebago Formation. The formation was
defined to include those glacial deposits
bounded by the Farmdale Soil at the top
and the Sangamon Soil at the base. The
formation has been described in detail from
deep core borings in Kane and McHenry
Counties (Kempton, in Frye and Willman,
1965a), and its textural and mineral com-
position has been described (Frye et al.,
1969).
The Winnebago Formation consists of
tills, silts, peats, and outwash, and it prob-
ably is as much as 400 feet thick in the
deeper bedrock valleys. It is subdivided
into three named members: the Capron
Till Member at the top, the Piano Silt
Member below the Capron, and the Argyle
Till Member below the Piano Silt. In the
subsurface below the Argyle are silts, tills,
and some outwash that have not been dif-
ferentiated into members. Radiocarbon
dates determined from the formation are
listed in table 1, compositional data are
given in tables 2, 4, and 5, and the geo-
graphic distribution of the formation at
the surface is indicated on the map in
figure 6. The spatial relation of the Winne-
bago to adjacent stratigraphic units is
shown diagrammatically in figure 8.
The Winnebago Formation is entirely
within the Altonian Substage of the Wis-
consinan Stage. It is related largely to
glacial advances from the Lake Michigan
Lobe and possibly the Green Bay Lobe.
Argyle Till Member
The Argyle Till Member of the Winne-
bago Formation was informally named the
Argyle till (Frye et al., 1969, p. 26) for
Argyle, Winnebago County, from exposures
in the vicinity of Argyle on the Winnebago
County line. Its type section is the Rock
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Valley College Section 5 miles southwest
of Argyle, SW NW SW Sec. 10, T. 44 N.,
R. 2 E. The Argyle is bounded at the top
by its contact with the Piano Silt Member
or overlying beds, and its basal contact
is with unnamed silts in the lower part of
the Winnebago Formation or older deposits.
The till is exceptionally sandy, as shown
in table 2, and pinkish tan or salmon in
color. Its composition has been described,
and its stratigraphic position shown by the
Greenway School cores and the Beaverton,
Byron West, Dixon Northwest, Grand De-
tour, and Meridian Road No. 3 Sections
(Frye et al., 1969). The geographic distri-
bution as a surface till is shown in figure 6,
and the spatial relations are shown diagram-
matically in figure 8.
The Argyle Till Member is in the mid-
part of the Altonian Substage of the Wis-
consinan Stage.
Piano Silt Member
The Piano Silt Member of the Winne-
bago Formation was named the Piano Silt
(Kempton and Hackett, 1968b, p. 31) for
Piano, Kendall County. The type section
is the Big Rock Creek Section (Kempton
and Hackett, 1968b, p. 32), an exposure
in the east bank of Big Rock Creek 3.5
miles northeast of Piano, SE NE Sec. 1, T.
37 N., R. 6 E. The Piano Member is
bounded above by its contact with the
Capron Till Member and at the base by its
contact with the Argyle Till Member. The
member is also described in Greenway
School cores 2 and 4 (Frye et al., 1969).
The Piano Silt consists of silt, organic
silt, and peat. Radiocarbon dates deter-
mined from the Piano are listed in table 1,
and its spatial relations are shown diagram-
matically in figure 8.
The Piano is in the later part of the
Altonian Substage of the Wisconsinan
Stage. It is the product of slow accumu-
lation of silt, loess, and organic matter
during the interval of glacial withdrawal
between the deposition of the Argyle and
Capron Till Members.
Capron Till Member
The Capron Till Member of the Winne-
bago Formation was informally named the
Capron till (Frye et al., 1969, p. 26) for
Capron, Boone County, from its occurrence
in the prominent ridge that trends north-
south through the town. The type section
is the Capron North Section, a roadcut 3
miles north of Capron, NE SE SE Sec. 23,
T. 46 N., R. 4 E., where 2.25 feet of Peoria
Loess overlies 1 foot of leached till, 2 feet
of pink calcareous till, and 3.5 feet of cal-
careous sand. The till and sand are the
Capron Member. The Capron Till is
bounded at the base by its contact with the
Piano Silt Member and at the top by its
contact with the Robein Silt or overlying
beds.
The Capron has two compositional
phases, an upper sandy phase and a lower
silty phase. The typical compositions of
these phases are indicated in table 2. The
geographic distribution of the member is
shown in figure 6, and its spatial relations
are shown diagrammatically in figure 8.
The Capron Member is within the youngest
part of the Altonian Substage of the Wis-
consinan Stage.
Robein Silt (New)
The Robein Silt is named for the village
of Robein, Tazewell County, and its type
section is the Farm Creek Section (table
6), NE SW SE Sec. 30, T. 26 N., R. 3 W.
The name is a direct replacement for Farm-
dale Silt (Frye and Willman, 1960). It
became necessary to rename the unit be-
cause of repeated redefinition of Farmdale
(Frye and Willman, 1960; Leighton,
1960), and because the same locality is
also the type for the Farmdale Soil and
the Farmdalian Substage. The Robein Silt
is classed as a formation. It is bounded
below by the Roxana Silt or underlying
formations and above by Morton Loess
or by units of the Wedron Formation.
The Robein Silt consists of silts, sandy
silts, organic silts, and peat. It is generally
less than 5 feet thick and in many localities
is only a few inches thick. Although thin,
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the Robein is a widespread and distinctive
stratigraphic marker unit in Illinois. It has
been extensively radiocarbon dated (table
1), its composition is shown in table 5, and
its spatial relations are shown diagram-
matically in figures 8 and 14. In this re-
port the Robein is also described in the
Campbells Hump Section (table 6), and pre-
viously published sections include the Dan-
vers, Fondulac Dam, Perry Northeast, and
Richland Creek Sections (table 7). An un-
common phase of the Robein as a slack-
water silt is described in the Wedron Sec-
tion (table 6).
The Robein is largely within the Farm-
dalian Substage of the Wisconsinan Stage.
Although it contains some loess, it consists
largely of organic material and locally de-
rived silt deposited by sheetwash.
Morton Loess
The Morton Loess (Frye and Willman,
1960, p. 7) is named for Morton, Tazewell
County. The type section is the Farm
Creek Railroad Cut Section 6 miles north-
west of Morton, center Sec. 31, T. 26 N., R.
3 W. (Frye and Willman, 1960, p. 11). It
was formerly called Peorian (Alden and
Leighton, 1917; Leighton, 1926b) and later
Iowan (Leighton, 1933; Leighton and Will-
man, 1950). It occurs stratigraphically be-
tween the Robein Silt, or Farmdale Soil
developed in Roxana Silt below, and the
overlying till of the Wedron Formation. It
is here classified as a formation.
The Morton is generally a gray to tan,
calcareous, massive, fossiliferous silt,
bounded by sharp contacts at top and bot-
tom. It is as much as 10 feet thick, but it
is generally thinner because of truncation by
the Wedron Formation. In this report it is
described in the Campbells Hump, Farm
Creek, and Maiden South Sections (table
6); its composition is indicated in table 5,
and its spatial relations are shown in fig-
ures 8 and 14.
The Morton Loess is in the earliest part
of the Woodfordian Substage of the Wis-
consinan Stage. Its upper contact, where
not erosional, is time transgressive. In
contrast, the base of the loess is more nearly
a time plane. The sediments of the Morton
were derived from the outwash of the ad-
vancing early Woodfordian glacier and re-
flect the sediment source of those glaciers.
When the advancing glacier from the
Lake Michigan Lobe blocked the for-
mer course of the Ancient Mississippi
River, it produced an abrupt change in the
clay mineral composition (Glass, Frye, and
Willman, 1964) that can be traced as a
stratigraphic datum in the Morton and
Peoria Loesses of the central Illinois Valley
region (Frye, Glass, and Willman, 1968).
Peoria Loess
The Peoria Loess is named for Peoria,
Peoria County. The term Peorian loess
was introduced by Alden and Leighton in
1917. They applied the term Peorian,
originally introduced by Leverett (1898a)
as an interglacial term, to the loess deposit
previously called Iowan, including the loess
below the Shelbyville (Woodfordian) till.
Kay and Leighton (1933) established the
present usage by restricting Peorian to the
loess outside the Shelbyville till and apply-
ing the term Iowan (Morton Loess of pres-
ent classification) to the loess under the till.
The name was modified to Peoria loess for
use as a rock-stratigraphic unit (Frye and
Leonard, 1951), and this form was adopted
in Illinois (Frye and Willman, 1960). It is
classified as a formation in this report.
The history of the terms Peorian and
Peoria, as used in Illinois, is shown in
figure 13, analytical data are presented in
tables 4 and 5 and in previous publications
(Frye, Glass, and Willman, 1968; Glass,
Frye, and Willman, 1968), and spatial re-
lations are shown in figures 8 and 14.
The Peoria Loess overlies the Farmdale
Soil developed in Roxana Loess, Robein
Silt, or older units. Outside the area of
Woodfordian glaciation the Peoria also
overlies the Henry and Equality Forma-
tions.
No type section has previously been des-
ignated for the Peoria Loess. Leverett re-
ferred to exposures along the Illinois Valley
in the vicinity of Peoria as evidence for the
Peorian Interglacial Substage. We propose
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that the Tindall School Section (table 6) be
considered the type section of the Peoria
Loess. This section is in the west bluff of
the Illinois Valley south of Peoria, in Peoria
County, and therefore is within the type
area originally indicated by Leverett. The
Peoria consists of the loess overlying the
Farmdale Soil, and it has the Modern Soil
in its top.
The Peoria Loess is generally light yel-
low-tan to gray, fine sandy silt in the bluffs
of the source valleys, and it grades to
brownish gray clayey silt back from the
bluffs (Smith, 1942). Although generally
massive, the loess has faint bedding where
it is thick in the bluffs, and it locally has
lenses of well sorted, medium-grained sand,
which are dunes that were buried by loess.
As shown on plate 2, the Peoria Loess oc-
curs outside the Woodfordian boundary,
and it represents 60 to 80 percent of the
total thickness of the loess, the lower part
being the Roxana Silt. It has a maximum
thickness of about 75 feet, but rarely ex-
ceeds 50 feet. Where it is thick in and
near the major valleys it contains fossil
snail shells. The fauna has been described
in many reports by F. C. Baker (see Bibli-
ography) and by Leonard and Frye (1960).
The Jules Soil occurs locally in the upper
part.
The Peoria Loess is described in many
reports, including the following: Leverett,
1899a; Savage, 1916; Leighton, 1926b,
1965; Wanless, 1929a, 1957; Smith, 1942;
Leighton and Willman, 1950; Rubey, 1952;
Leonard and Frye, 1960; Frye, Glass, and
Willman, 1962, 1968; Frye and Willman,
1963b; Glass, Frye, and Willman, 1964,
1968; Fehrenbacher et al., 1965a, 1965b;
Frye, Willman, and Glass, 1968. In this
report the Peoria Loess is described in the
Chapin, Cottonwood School, Flat Rock,
Gale, Jubilee College, New Salem North-
east, Pleasant Grove, Pulleys Mill, Ro-
chester, and Zion Church Sections (table
6).
The Peoria Loess spans the Woodford-
ian Substage of the Wisconsinan Stage, and
it locally may contain deposits of Valderan
age, or younger, in its uppermost part.
Richland Loess
The Richland Loess is named for Rich-
land Creek, Woodford County (Frye and
Willman, 1960). The type section is a
roadcut north of the creek, NW SE SW Sec.
11, T. 28 N., R. 3 W., which exposes 6
feet of Richland Loess. The lower 4 feet
is calcareous and fossiliferous and overlies
2 feet of sand and gravel (Henry Forma-
tion) and 3 feet of calcareous, pink sandy
till (Tiskilwa Till Member of Wedron For-
mation). This loess formerly was identified
by age and called Tazewell Loess (Leigh-
ton, 1933). It rests on till of the Wedron
Formation, and beyond the limit of Wood-
fordian glaciation (the Wedron Formation)
it is equivalent to the upper part of the
Peoria Loess.
The unit consists of yellow-tan massive
loess and contains the Modern Soil in the
top. It has a maximum thickness of 20
feet locally in the Illinois Valley bluffs in
Woodford County northeast of Peoria. The
thickness of the Richland Loess is shown
on plate 3, where all the loess shown within
the Woodfordian boundary is Richland.
Where it is more than 6 to 8 feet thick in
the southern part of the area and where it
is more than 4 to 6 feet thick in the north-
ern part, it is calcareous below the soil.
The calcareous loess locally contains fossil
snail shells (Leonard and Frye, 1960). The
Richland Loess has been described by Will-
man and Payne (1942); Leonard and Frye
(1960); Wascher et al. (1960); Frye, Glass,
and Willman (1962, 1968); and Glass,
Frye, and Willman (1968). In this report,
the Richland Loess is described in the
Farm Creek, Maiden South, and Wedron
Sections (table 6). Representative previ-
ously published sections include the Buda
East, Partridge Creek, Sturdyvin School,
Ten-Mile School, Varna South, and Wal-
nut Southeast Sections (table 7). Mineral
composition has been reported by Frye,
Glass, and Willman (1962, 1968) and in
table 5, and spatial relations are shown
diagrammatically in figures 8 and 14.
The Richland ranges from middle to lat-
est Woodfordian, and it may locally con-
tain some deposits of Valderan age. The
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basal contact of the loess is strongly time
transgressing. When traced from the cen-
tral Illinois River Valley toward the north-
east, it rests on progressively younger tills
of the Wedron Formation. Wherever the
base of the loess is calcareous, the top of
the underlying till is also calcareous, indi-
cating that the loess began to accumulate
as soon as the ice melted.
Wedron Formation
The Wedron Formation (Frye et al.,
1968) is named for Wedron, La Salle Coun-
ty, and the type section is the Wedron
Section (table 6) in the Wedron Silica Com-
pany pit, SE SW Sec. 9, T. 34 N., R. 4 E.
The Wedron Section does not include the
uppermost part of the formation, but it is
one of the longest and most typical ex-
posures of the formation (Sauer, 1916; Will-
man and Payne, 1942, fig. 82 and geol. sec.
68; Leighton and Willman, 1953; Leonard
and Frye, 1960; Frye and Willman,
1965b).
The formation was defined as comprising
those deposits of glacial till and outwash
extending upward from their contact on
Morton Loess (or on the Robein Silt in the
absence of the Morton) to the top of the
till below the Two Creeks deposits at Two
Creeks, Wisconsin. Although largely till,
this span of rocks also contains numerous
beds of outwash, including gravel, sand,
and silt. The formation is extremely varia-
ble in thickness. It is as much as 200 to
250 feet thick in some of the larger mo-
raines, and it probably averages about 100
feet thick.
The Wedron Formation has been de-
scribed in numerous reports in addition to
those already cited, including Leverett,
1897, 1899a; Cady, 1919; Fisher, 1925;
Athy, 1928; Leighton and Ekblaw, 1932;
Horberg, 1950a, 1953; Horberg, Larson,
and Suter, 1950; Bretz, 1955; Suter et al.,
1959; Zeizel et al., 1962; Willman, Glass,
and Frye, 1963; Piskin and Bergstrom,
1967; Kempton and Hackett, 1968b. In
many of these reports the Wedron includes
beds identified by an age designation and
called Early and Middle Wisconsin, or
Tazewell and Cary drift.
The spatial relations of the Wedron For-
mation are shown diagrammatically in fig-
ure 8, geographic distribution in figure 6,
and its composition is indicated in tables 2,
3, 4, and 5. Radiocarbon dates from the
Wedron Formation, as well as the more
abundant dates from above and below it,
are listed in table 1.
The Wedron Formation spans all but the
earliest part of the Woodfordian Substage
of the Wisconsinan Stage. The youngest
drift in the formation does not occur in
Illinois but is present in Wisconsin and
Michigan. The formation was deposited
by glaciers of the Lake Michigan and Erie
Lobes.
The Wedron Formation of northeastern
Illinois is herein divided into the following
members, in descending order: Wads-
worth Till Member, Haeger Till Member,
Yorkville Till Member, Maiden Till Mem-
ber, Tiskilwa Till Member, and the Esmond
and correlative Lee Center and Delavan Till
Members.
Esmond Till Member
The Esmond Till Member of the Wedron
Formation was informally named the Es-
mond till (Frye et al., 1969, p. 26) from
the village of Esmond, De Kalb County.
The type section is in roadcuts, NW SW
NW Sec. 27, T. 43 N., R. 2 E., Winnebago
County, 10 miles north of Esmond, but the
till has been studied in detail in the Green-
way School cores near Esmond (Frye et al.,
1969). The type section exposes about 10
feet of brownish gray, calcareous, clayey
till of the Esmond Member overlain by 2
feet of Richland Loess. The underlying
pink sandy till of the Winnebago Formation
is exposed down the hill 100 yards to the
north. The Esmond is also well exposed
in the Dixon Northwest and the Grand
Detour Sections (table 7). The upper
boundary of the member is the pink-tan
Tiskilwa Member or equivalent deposits,
and the lower boundary is on Morton Loess
or deposits of the Robein Silt or Winnebago
Formation.
The Esmond Till has two phases, an up-
per silty phase and a lower silty clay phase,
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both of which are characterized by a high
illite content (tables 2 and 3). It is gray
and contains relatively few cobbles and
pebbles. It is a thin drift, generally not
more than 20 to 30 feet thick. Its geo-
graphic distribution is shown in figure 6.
The Esmond Till is in the early part
of the Woodfordian Substage of the Wis-
consinan Stage. It was deposited by the
Dixon Sublobe of the Lake Michigan Lobe.
Lee Center Till Member
The Lee Center Till Member of the
Wedron Formation was informally named
the Lee Center till (Frye et al., 1969, p.
26) from the village of Lee Center, Lee
County, which is located on the back slope
of the Temperance Hill Moraine that
marks the northern limit of the till. The
type section is a roadcut 5 miles north-
west of Lee Center, SE SW NW Sec. 31,
T. 21 N., R. 10 E., where 8 feet of cal-
careous, gray, slightly silty till of the Lee
Center Till Member underlies 4 feet of
leached, brown Richland Loess. The till
has been studied in detail in the Lee No.
3 core boring (Frye et al., 1969). It is
bounded at the top by the sharply con-
trasting pink till of the Tiskilwa Till Mem-
ber, and at the base it rests on Morton
Loess or Robein Silt.
The member is well exposed in the Mai-
den South and Wedron Sections described
in this report (table 6) and the Moon
School Section in Henry County (table
7). It consists largely of gray clayey till
and is generally only 20 to 30 feet thick,
except in the Temperance Hill Moraine
where it is as much as 50 feet thick. The
composition of the till is given in tables 2,
3, and 5, and its distribution is shown on
the map in figure 6.
The Lee Center Till is stratigraphically
equivalent to the Esmond and Dclavan
Members but is classed as a separate mem-
ber because its composition contrasts
strongly with that of the Esmond Till Mem-
ber (table 3) and because of its geogra-
phic restriction to the Green River Sublobe
of the Lake Michigan Lobe.
The Lee Center Till is in the early part
of the Woodfordian Substage of the Wis-
consinan Stage. It was deposited by the
Green River Sublobe of the Lake Michi-
gan Lobe.
Delavan Till Member (New)
The Delavan Till Member of the Wed-
ron Formation is named for Delavan, Taze-
well County. The type section consists of
exposures in roadcuts along Illinois High-
way 121, 4 miles east of Delavan, SW
Sec. 16, T. 22 N., R. 3 W., where 12 feet
of Richland Loess, calcareous in the lower
part, overlies 10 feet of calcareous gray
till of the Delavan Till Member. The
Delavan Member is also well exposed in
the Danvers Section (table 7). It is
bounded at the top by the pink-tan Tiskilwa
Till, and it rests on the Morton Loess.
The Delavan is largely gray, silty, illitic
till and is as much as 200 feet thick in
the Shelbyville Morainic System. Its com-
position is given in tables 2, 3, and 5.
The Delavan Till presumably is strati-
graphically equivalent to the Esmond and
Lee Center Till Members, but it differs
strongly from the Esmond in composition
and is separated from the Lee Center geo-
graphically (fig. 6). Like the other two, it
is bounded at the top by the overlying
Tiskilwa Member and at the base by the
Morton Loess.
The Delavan Till is in the early part
of the Woodfordian Substage of the Wis-
consinan Stage. It was deposited by the
Peoria Sublobe of the Lake Michigan Lobe.
Tiskilwa Till Member (New)
The Tiskilwa Till Member of the Wed-
ron Formation is named for Tiskilwa, Bu-
reau County, and the type section is a
roadcut, the Buda East Section, SE SE SW
Sec. 31, T. 16 N., R. 8 E., 5 miles north-
west of Tiskilwa (Frye and Willman,
1965a, p. 95, unit 1). In the type sec-
tion it is overlain by sand and gravel of
the Henry Formation, which is overlain
by the Richland Loess.
The till of the Tiskilwa Member is
sandy, pink-tan to reddish tan-brown, and
generally is described as pink till. It is
commonly 100 to 150 feet thick beneath
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the higher parts of the Bloomington Mo-
rainic System. It is bounded above by
the more illitic, tan to yellow-gray Maiden
Till, and below by gray tills of the Delavan,
Esmond, or Lee Center Till Members. Al-
though the basal contact is locally some-
what transitional, the tills below are dis-
tinctly less red and are all higher in illite
content (table 3). Because of its distinc-
tive pink color, the Tiskilwa Till is widely
differentiated in outcrops along the Illi-
nois Valley as far east as Joliet (Fisher,
1925; Willman and Payne, 1942) and
in subsurface (Kempton and Hackett,
1968b).
In the stratigraphic sections included
with this report, the Tiskilwa Till is de-
cribed in the Maiden South and Wedron
Sections (table 6), Its composition and
color are listed in table 3, its geographic
distribution is shown in figure 6, and its
relations to other units are shown diagram-
matically in figure 8.
The Tiskilwa Till is in the early part
of the Woodfordian Substage of the Wis-
consinan Stage, and it was deposited by
glaciers of the Peoria, Princeton, and
Harvard Sublobes of the Lake Michigan
Lobe.
Maiden Till Member (New)
The Maiden Till Member of the Wedron
Formation is named for Maiden, Bureau
County, and the type section is the Maiden
South Section (table 6) in roadcuts 2 miles
south of Maiden, SW SE SE Sec. 5, T. 16
N., R. 10 E.
The Maiden Till Member consists of
silty, locally sandy, yellow-gray to gray-tan
till with discontinuous beds of sand and
gravel. It is bounded at the top by the
darker gray, very clayey Yorkville Till and
at the base by the pink Tiskilwa Till. It
differs from the Yorkville in having a high-
er ratio of garnet to epidote (table 4).
Data on grain size, clay mineral composi-
tion, and color of the matrix of the till
are given in table 3, and the geographic
distribution is shown in figure 6.
The Maiden Till is in the mid-part of
the Woodfordian Substage of the Wiscon-
sinan Stage. It was deposited by the Peo-
ria, Princeton, and Harvard Sublobes of
the Lake Michigan Lobe.
Yorkville Till Member (New)
The Yorkville Till Member of the Wed-
ron Formation is named for Yorkville,
Kendall County. Its type section is a road-
cut at the intersection of Illinois Highways
71 and 47, 1 mile south of Yorkville, SE
SE SE Sec. 5, T. 36 N., R. 7 E., where 6
feet of typical calcareous, pebbly, clayey till
of the Yorkville Till Member is overlain
by 2 feet of leached Richland Loess.
The till of the Yorkville Member is a
very clayey gray till, slightly darker than
the other gray tills, and it commonly has
a slight greenish cast. Although the over-
lying Wadsworth Till is nearly as clayey,
the Yorkville is characterized by an abun-
dance of small dolomite pebbles that be-
come concentrated on weathered surfaces
and give the till the superficial appearance
of gravel. This is more characteristic of
the till in the Marseilles Drift than of the
tills of the Minooka and younger drifts.
The Yorkville Till Member is as much as
200 feet thick below the higher part of
the Marseilles Morainic System (Willman
and Payne, 1942). The distribution of
the member is shown in figure 6. Data
on grain size, clay mineral composition,
and color of the matrix are given in table
3. Its average composition in comparison
with the other tills is given in table 2.
The Yorkville Till Member is in the mid-
part of the Woodfordian Substage of the
Wisconsinan Stage and was deposited by
glaciers of the Peoria, Princeton, and Har-
vard Sublobes of the Lake Michigan Lobe.
Haeger Till Member (New)
The Haeger Till Member of the Wedron
Formation is named for Haegers Bend, a
village on the Fox River between Fox
River Grove and Algonquin, McHenry
County. The type section consists of road-
cuts along the Algonquin-Cary Road half
a mile northwest of Haegers Bend, NW
NE Sec. 23, T. 43 N., R. 8 E. In the
type section the Haeger Till Member con-
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sists of 12 feet of calcareous, very gravelly,
silty, yellow-gray till overlain by 1 to 2
feet of leached Richland Loess.
The Haeger Member is bounded at the
top by the clayey Wadsworth Till and at
the base by the clayey Yorkville Till. It
overlaps onto the pink Tiskilwa Till.
Southward it either grades into the outer
drift of the Wadsworth Member, which
has been the preferred interpretation for
many years as shown by the mapping of
the West Chicago Moraine through the
transition zone (pi. 1), or it is overlapped
by the Wadsworth Member south of the
area where the Fox River cuts through
the West Chicago Moraine.
The Haeger Till Member consists large-
ly of silty, sandy, gravelly till interstratified
with sand and gravel outwash, but locally
it contains some areas of silty clayey till.
It varies greatly in thickness but seems
generally to be relatively thin, 20 to 30
feet thick, except in isolated hills in which
it is as much as 50 feet thick. The geo-
graphic extent of the Haeger Till Member
is shown in figure 6. Data on grain size,
clay mineral composition, and color of the
matrix are given in table 3. Its average
composition in comparison with the other
tills is given in table 2.
The Haeger Till Member is in the mid-
part of the Woodfordian Substage of the
Wisconsinan Stage and was deposited by
the Harvard Sublobe of the Lake Michigan
Lobe.
Wadsworth Till Member (New)
The Wadsworth Till Member of the
Wedron Formation is named for Wads-
worth, Lake County, and the type section
is a roadcut at the intersection of Illinois
Highway 131 and the Wadsworth Road 2
miles east of Wadsworth, SE SE SW Sec.
30, T. 46 N., R. 12 E., where 6 feet of
typical Wadsworth Till (sample P-6982,
table 3) contains the thin Modern Soil
in its top. The Wadsworth Till consists
of the highly clayey, gray tills of the Lake
Border Morainic System, the Tinley Mo-
raine, and most of the Valparaiso Mo-
rainic System (pi. 1, fig. 6). The tills of
the Lake Border Drift are higher in ex-
pandable clay minerals and less pebbly
than those in the western part of the mem-
ber. These drifts, particularly the Tinley,
contain a conspicuous amount of Missis-
sippian-Devonian black shale pebbles, and
minute brown spores from those rocks are
common in the till matrix. In general, the
Lake Border Drift is more clayey and con-
tains fewer pebbles and coarser materials
than the Valparaiso Drift. Its clay min-
erals include about 10 percent more mont-
morillonite than those of the Valparaiso.
The Wadsworth Member is adjacent to
the sandy and gravelly Haeger Till Mem-
ber in northern Illinois, but farther south,
beyond the limit, of the Haeger, it is much
less sharply differentiated from the York-
ville Till Member. The outer margin of
the Wadsworth is characterized by till that
is more silty and contains more gravel
lenses than is typical of either the Wads-
worth or Yorkville, and it may be a thin
southern equivalent of the Haeger. At
the top, the member is bounded by its
contact with the Lake Michigan Forma-
tion.
The geographic distribution of the mem-
ber is shown in figure 6, and its spatial rela-
tions to other members are indicated dia-
grammatically in figure 8. Data on matrix
grain size, clay mineral composition, and
color are given in table 3. As shown in
table 2, the Wadsworth and Yorkville Tills
have the highest clay content of the tills
of the Wedron Formation, are high in illite
content, and contain more dolomite than
calcite.
The Wadsworth Member is the youngest
till member in Illinois in the Woodfordian
Substage of the Wisconsinan Stage. It
was deposited by the Joliet Sublobe of the
Lake Michigan Lobe.
Henry Formation (New)
The Henry Formation, named for Henry,
Marshall County, consists of glacial out-
wash that is dominantly sand and gravel
and is overlain only by the Richland Loess,
post-Wedron formations (fig. 1) or the
Modern Soil. Similar deposits that are
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overlain by or intertongued with till are
included with the till in the Wedron or
Winnebago Formations and are separated
from the Henry Formation by vertical cut-
off (fig. 8). The type section is a gravel
pit along Illinois Highway 29, 2 miles north
of Henry, SE SE Sec. 32, T. 14 N., R. 10
E., where 30 feet of sand and gravel typical
of the Henry Formation is overlain by 1 to
2 feet of Richland Loess and Modern Soil.
The formation is also exposed at numerous
other places in the broad terrace on which
the town of Henry is located.
The formation is present in nearly all
counties that were covered by Wiscon-
sinan glaciers, and it extends down many
valleys through the Illinoian and older
drifts and the unglaciated areas. The
formation is highly variable in thickness.
In some valleys and in some of the higher
kames, the Henry is more than 100 feet
thick, but in some outwash plains deposits
only a foot or two thick cover large areas.
Mineral analyses of sands from the Henry
Formation are given in table 4.
Glacial outwash deposits included in the
Henry Formation have been described in
many reports, the following of which are
typical for various parts of Illinois (Ander-
son, 1960, 1964, 1967; Anderson and
Block, 1962; Anderson and Hunter, 1965;
Block, 1960; Ekblaw, 1932b, 1962a,
1962b; Ekblaw and Lamar, 1964; Ekblaw
and Schaefer, 1960; Eveland, 1952; Fisher,
1925; Hackett, 1960; Lamar and Willman,
1958; Wanless, 1957; Willman and Payne,
1942).
The formation is subdivided into three
members differing in lithology as well as
origin. The Batavia Member consists of
outwash plains, the Mackinaw Member of
valley trains, and the Wasco Member of
ice-contact deposits. The three members
have been widely differentiated in geologic
mapping in Illinois, although not previous-
ly described as formal stratigraphic units.
The Henry Formation is Wisconsinan in
age. Similar sand and gravel outwash de-
posits are found in the Pearl Formation,
which is related to the Illinoian glaciation,
but they are deeply weathered and com-
monly have the Sangamon Soil at the top.
Batavia Member (New)
The Batavia Member of the Henry
Formation is named for Batavia, Kane
County, which is near the west side of an
extensive outwash plain along the front
of the West Chicago Moraine. The type
exposure is in gravel pits 8 miles north
of Batavia, SW Sec. 1, T. 40 N., R. 8 E.,
where 20 feet of the Batavia Member, con-
sisting of well sorted, regularly bedded
gravel, is overlain by 1 to 2 feet of leached
brown silt (Richland Loess and Modern
Soil).
The Batavia Member is an upland unit
deposited largely along the fronts of mo-
raines. In some areas the outer margin
of the outwash plain converges into valleys,
and the deposits grade into the valley
trains of the Mackinaw Member. In gen-
eral the deposits in the outwash plains
vary in degrees of coarseness more rapidly,
both laterally and vertically, than the val-
ley train deposits, and their bedding is
less uniform. Some outwash plains depos-
ited near the ice front are pitted, have com-
plex structures, and grade into ice-contact
deposits of the Wasco Member. A few
deposits of outlet rivers from glacial lakes
are similar in character and are included
in the Batavia Member.
The Batavia Member is Wisconsinan in
age.
Mackinaw Member (New)
The Mackinaw Member of the Henry
Formation is named for Mackinaw, Taze-
well County. The member is well exposed
in pits in the terraces along the Mackinaw
River Valley. The type section is in a
gravel pit on the southwest side of the
town of Mackinaw, NE NW Sec. 19, T.
24 N., R. 2 W., where 30 feet of gravel
of the Mackinaw Member is overlain by
3 to 5 feet of silt of the Richland Loess
that has the Modern Soil at the top.
The Mackinaw Member consists of sand
and gravel outwash from the Wisconsinan
glaciers that was deposited in the valleys.
Remnants of these valley-train deposits
are widely present in terraces and beneath
the floors of the valleys. Many of the ma-
jor valleys have had repeated intervals of
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filling and cutting, and in them the deposits
occur in several terrace levels. Although
the deposits in the different terraces may
be similar or may differ notably in com-
position, they are all included in the Macki-
naw Member. Differentiation of the ter-
races is based largely on physiographic ex-
pression, and they are morphostratigraphic
units—alluvial terraces.
The valley-train deposits of the Macki-
naw Member are more evenly bedded and
more uniform in texture than the other
members of the Henry Formation. Most
of the deposits are sandy gravel or pebbly
sand, but in some localities, such as along
the Illinois Valley between Joliet and
Channahon, the gravel is very coarse.
Some of the deposits are related to the
outlet rivers of glacial lakes rather than to
direct discharge from the glaciers. These
are included in the Mackinaw Member be-
cause of their position in the valleys and
the difficulty in many areas of differentiat-
ing them from valley-train deposits.
The Mackinaw Member is Wisconsinan
in age.
Wasco Member (New)
The Wasco Member of the Henry For-
mation is named for Wasco, Kane County,
which is located on a small kame in the
midst of a large kame complex. The type
section is in a gravel pit along the Chicago
and Great Western Railroad, SE NW Sec.
24, T. 40 N., R. 7 E., and consists of 15
feet of poorly sorted sand and gravel. The
member is well exposed in many other
small pits in the complex of kames.
The Wasco Member consists of ice-
contact sand and gravel deposits, most of
them in kames, eskers, and deltas, all char-
acterized by both lateral and vertical vari-
ability in grain size, sorting, bedding, and
structure. Many of the deposits contain
cobbles and boulders. Balls of silt and
till and irregular masses or lenses of till
are common. Although most abundant
in the younger drifts, particularly in Mc-
Henry, Lake, Kane, and Du Page Counties,
the Wasco Member is present and locally
abundant in nearly all counties covered
by Wisconsinan glaciers.
The Wasco Member is Wisconsinan in
age.
Equality Formation (New)
The Equality Formation is named for
Equality, Gallatin County, in the area cov-
ered by Lake Saline (fig. 9). The forma-
tion is well exposed along the Saline River
at Equality, but the type section, the Saline
River Section, is an exposure in a recent
excavation at a bridge crossing the river
4 miles southwest of Equality, SE corner
SW Sec. 27, T. 9 S., R. 7 E. The type
section exposes 6 feet of Peoria Loess, the
lower 2 feet of which is calcareous and
contains calcite nodules. The loess over-
lies 30 feet of the Equality Formation,
which consists of the following units from
the top:
Silt, clayey, calcareous, massive, brown-gray
(sample P-7109 in middle), 2 feet; silt and
silty clay interbedded, gray to light gray, cal-
careous, that contain fossil snail and clam shells
(P-7108), 3 feet; clay, silty, calcareous, gray-
brown, bedded (P-7107), 2 feet; silt, clayey,
sandy, leached, light yellow-brown (P-7106), 2
feet; silt, leached, dark gray to brown, massive,
finely sandy, friable with texture suggestive of
crumb structure of a soil A-zone (P-7105), 1
foot; silt, clayey, calcareous, massive, tan-brown
at top grading downward to pink-tan at base
(P-7104 at top, P-7103 at base), 6 feet; covered
by slump to water level, 8 feet.
The character of the formation where it
is penetrated by wells near Equality was
described by Butts (1925). The Equality
Formation consists of deposits in lakes
where they are surficial deposits overlain
only by loess or Holocene deposits.
The major glacial and backwater lakes
in which the Equality Formation was de-
posited are shown in figure 9. In addition,
lacustrine sediments accumulated in hun-
dreds of small lakes on the Woodfordian
drift. In many of these lakes the sedi-
ments grade upward into peat and the
organic-rich deposits are included in the
Grayslake Peat. The Lake McKee sedi-
ments in Adams County (fig. 9) are Illi-
noian in age and were deeply weathered
before deposition of the Wisconsinan loess.
They arc included in the TenerirTe Silt
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Fig. 9 — Glacial lakes of Illinois. These are the principal areas of the Equality Formation, with
the exception of Lake McKee and possibly Lake Brussels. Areas of lakes overridden by glaciere
are not shown.
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because they are bounded above by the
distinctive Sangamon Soil. The Brussels
Terrace sediments in Calhoun, Jersey, and
Greene Counties (fig. 9) are largely lacus-
trine and are tentatively assigned to the
Teneriffe Silt, but relations to the loess
in a few localities suggest that they may
belong to the Equality Formation.
Many of the lakes mapped are ice-front
lakes formed by the blocking of drainage
lines by glaciers. However, the large lakes
in the upper Illinois River Valley resulted
from waters that spread over the lower
areas between the moraines when the out-
let along the Illinois River was inadequate
to accommodate the exceptionally large
volumes of water issuing from the melting
Valparaiso glaciers. The large lakes along
the Wabash River Valley and its tributaries,
the Ohio River Valley and its tributaries,
and the Kaskaskia River Valley were
slackwater lakes resulting from the ag-
gradation of the major valleys by Wiscon-
sinan valley trains.
The Equality Formation is divided into
two members. The Carmi Member con-
sists of the relatively deep-water lacustrine
sediments — the finer grained sediments
that are largely silt and clay with sand
a minor constituent. The Dolton Mem-
ber consists of the coarser grained sedi-
ments, largely sand, pebbly sand, and lo-
cally gravel, with minor beds of silt and
clay. These are the beaches, bars, spits,
and deltas, mainly near-shore sediments.
The Dolton Member has a facies relation
to the Carmi Member. Where neither
type of sediment dominates, the members
are not differentiated.
As lacustrine deposits deeply altered by
weathering before deposition of the loess
are included in other formations, the
Equality Formation is restricted to deposits
of Wisconsinan age.
Many of the lacustrine deposits included
in the Equality Formation have been de-
scribed (Hcrshey, 1896d; Shaw, 1911
1915; Ekblaw, 1931; Brctz, 1939, 1955
Willman and Payne, 1942; Shaffer, 1954a
Gardiner, Odell, and Hallbick, 1966; An
derson, 1968; and others).
Carmi Member (New)
The Carmi Member of the Equality
Formation is named for Carmi, White
County, which is located on a terrace un-
derlain by lacustrine sediments that were
deposited in Lake Little Wabash (fig. 9).
The deposits are locally exposed along the
Little Wabash River at Winters Bridge 4
miles north of Carmi, but the type section
is along Crooked Creek 5 miles northeast
of Carmi, NE corner SW Sec. 21, T. 4 S.,
R. 10 E. The type section exposes 4 feet of
red, medium-grained sand of the Parkland
Sand on 2 feet of tan-brown, leached silt
of the Peoria Loess, overlying 6 feet of the
Carmi Member. The Carmi consists of
sandy, slightly pebbly, leached clay that
is gray in the upper part but mottled brown
and black in the lower part. Sample P-71 13
is from the top, P-71 12 from the middle,
and P-7 111 from the base. The Equality
type section is also typical of the Carmi
Member. Typical exposures of the Carmi
Member in Lake Chicago and in smaller
lakes on the Valparaiso Drift were de-
scribed by Bretz (1955). The Carmi
Member generally consists of well bedded
layers of silt and clay with some fine-
grained sand. In areas that have thick loess
on the surrounding hills, the lacustrine sedi-
ments are dominantly massive silt that re-
sembles the loess. The lacustrine silts gen-
erally have more clay than the loess.
The Carmi Member is generally less than
20 feet thick, and in many of the lake basins
the sediments are less than 5 feet thick.
Locally they are more than 50 feet thick
(Butts, 1925). In a few lake basins the
deposits form an essentially continuous
sheet, but in others they were widely erod-
ed soon after deposition so that only rem-
nants remain, and loess rests directly on
till over large parts of the lake plains.
Dolton Member (New)
The Dolton Member is named for Dol-
ton, Cook County, part of which is on a
beach of the Toleston stage of Lake Chi-
cago. Eight feet of the member, largely
sand, is exposed at the top of a clay pit
in S'/2 NE Sec. 3, T. 36 N., R. 14 E.,
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Cook County. The member is dominantly
sand, with local beds of silt and gravel.
In the type locality it has been mapped
separately from the fine-grained lake-bot-
tom sediments (Bretz, 1955) that are as-
signed to the Carmi Member. Although
most of it consists of beach and bar sands,
the member locally includes pebbly sand
and gravel deposits that are ice-front deltas
and lag deposits from wave erosion of till.
Cahokia Alluvium (New)
The Cahokia Alluvium is named for Ca-
hokia, St. Clair County, which is located
on the floodplain of the Mississippi River
in the broad area east of St. Louis that is
called the American Bottoms. The type
section is in a well (Illinois Geological Sur-
vey test hole 2, Bergstrom and Walker,
1956, p. 31-32) 3 miles southwest of Ca-
hokia, 0.8 mile south of the center of East
Carondelet. The upper 45 feet is Cahokia
Alluvium consisting largely of silt, clay, and
clayey sand, with wood and shell fragments,
overlying 60 feet of sand and gravel of the
Henry Formation, which rests on bedrock.
Eight feet of well bedded brown silt at the
top of the Cahokia Alluvium is exposed
near a bridge crossing Prairie du Pont
Creek 3 miles southeast of Cahokia and
half a mile east of Stolle, St. Clair County.
The Cahokia Alluvium is here classified as
a formation. It consists of deposits in the
floodplains and channels of modern rivers
and streams (fig. 10).
Cahokia Alluvium replaces the long-used
term "Recent Alluvium" because (a) the
alluvium is a distinctive lithologic unit and
should be included in the rock-stratigraphic
classification and not named for a time unit;
(b) the term Recent is replaced in this re-
port by Holocene, making the change ap-
propriate at this time; and (c) in many
valleys only the upper part of the alluvium
is of Recent, or Holocene, age.
As the alluvium began to accumulate in
many valleys as soon as they were free of
ice, the deposits vary in age; some are as
old as early Woodfordian. The general
character of the alluvium in the American
Bottoms has been described by Bergstrom
and Walker (1956, p. 17, 28, 30) and in
various parts of the state by Butts (1925),
Lamar (1925a), Wanless (1929a, 1957),
Willman and Payne (1942), Rubey (1952),
and others.
The alluvium is dominantly a silty de-
posit because much of it is derived from
erosion of loess and till. Loess was still
accumulating in the region when some of
the alluvium was deposited. Although
lenses of sand and gravel are locally com-
mon in the alluvium, these lenses generally
have a relatively high silt content. The de-
gree of sorting varies but is generally poor.
The major part of the alluvium consists
of materials transported down the valley
and deposited in the floodplains during
intervals of flooding, but it also includes
sediments deposited directly by tributary
streams. The latter sediments commonly
consist of lenses of relatively coarse material
intertongued with floodplain silts. In some
areas the contributions from the tributary
valleys are large, and they accumulate in
broad alluvial fans that the major river
occasionally floods but does not greatly
erode. Alluvial fans 1 to 2 miles wide are
prominent features at the mouths of tribu-
tary streams in the Illinois Valley. In some
places they partly dam the valley, forming
lake-like expansions of the river, like Peoria
Lake above the alluvial fan at the mouth
of Farm Creek at East Peoria. Although
common along the Illinois Valley, which
has a very low gradient, the fans are smaller
and less abundant along the Mississippi
Valley, which has a higher gradient. As
the fans intertongue with and are not readi-
ly differentiated from the floodplain deposits
and are continuous with the alluvium in the
valley from which they are derived, they
are considered part of the Cahokia Alluvi-
um.
The Cahokia Alluvium is present along
all Illinois streams (fig. 10), although local-
ly absent in localities where the stream is
actively eroding. The thickness varies
greatly, but 10 to 20 feet is common along
many valleys and 50 to 75 feet is found
along major valleys. The present Missis-
sippi River is believed to erode as much as
50 feet deep during flood stages.
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ig. 10 — Generalized map of floodplains of modern rivers and streams of Illinois. Principal areas
of Cahokia Alluvium.
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In most of Illinois the Cahokia Alluvium
is distinguished from older deposits by not
having a cover of loess. In some valleys
in the unglaciated areas, alluvium of mixed
local material occurs on narrow benches
above the present floodplain, and these
commonly have a cover of loess.
The Cahokia Alluvium generally rests
unconformably on bedrock and glacial de-
posits. In the major valleys, the alluvium
generally rests on glacial valley-train de-
posits of the Mackinaw Member of the
Henry Formation. In places where depo-
sition was continuous, the outwash deposits
generally are well sorted but the alluvium
is poorly sorted. Most valleys, however,
were deepened after the outwash was de-
posited, and the alluvium rests with sharp
contact on the glacial or older deposits.
Many of the valleys that have floodplains
were eroded after glaciation, but probably
only the smaller tributaries contain flood-
plain deposits entirely of Holocene age.
Although the Cahokia Alluvium com-
monly is in the process of formation, it
locally is overlain by Grayslake Peat or
Peyton Colluvium, and at a very few places
it may be overlain by the Lacon Formation
or the Parkland Sand.
The Cahokia Alluvium is Wisconsinan
and Holocene in age.
Grayslake Peat (New)
The Grayslake Peat is named for ex-
posures of peat in the pit of the Grayslake
Peat Company 1 mile southeast of Grays-
lake, Lake County, NE SE NE Sec. 2, T.
44 N., R. 10 E. The type section (Hester
and Lamar, 1969, p. 12) exposes 14 feet
of peat. It is here classified as a formation.
It consists for the most part of organic
deposits that are covered only by soil or
slopewash from surrounding hills. The
formation is largely peat and muck, but
locally it is partly or largely marl. Many
deposits contain interbedded silt and clay.
The Grayslake Peat develops in a
swampy depression or in the late stage of
lake filling. It overlies lacustrine sediments,
outwash, or till. It underlies the flat sur-
faces of the lake basins and, in places, bor-
ders present lakes. Many of the areas are
swampy and the deposits still accumulating.
The Grayslake Peat occurs most abun-
dantly in lake basins in the northern part
of the Valparaiso Drift in McHenry and
Lake Counties, but it is present in nearly
all counties in the area of Woodfordian
glaciation. It also is present in some filled
or partially filled floodplain lakes, particu-
larly along the Illinois Valley below Starved
Rock, and in abandoned channels resulting
from glacial diversion, such as the Goose
Lake Channel in Whiteside County. In
these areas it locally overlies the Cahokia
Alluvium.
The deposits vary greatly in thickness
and some 30 feet thick have been reported.
The most detailed maps of the peat de-
posits are in county reports of the Universi-
ty of Illinois Agricultural Experiment Sta-
tion. Some of the peat deposits shown on
early maps have been drained and, as a
result of oxidation, are greatly thinned and
changed into organic silts. Some would
not now be classified as peat.
The Grayslake Peat is Wisconsinan and
Holocene in age.
Lacon Formation (New)
The Lacon Formation, named for Lacon,
Marshall County, consists of deposits that
are dominantly gravity-initiated, such as
landslides, slumps, slips, rock falls, and
mudflows. The type section is a landslip
area along the base of the bluffs of the
Illinois Valley 2 miles northwest of Lacon,
EVi Sec. 2, T. 12 N., R. 9 E., described
by Ekblaw (1932a). Only those deposits
that are surficial or covered by slopewash
are included in the Lacon Formation.
Ground water is the lubricating agent for
most of the movements that formed the
Lacon Formation. The deposits consist
of disturbed masses or broken fragments
of locally derived rocks. The Lacon For-
mation varies from deposits in which the
source rocks are mixed, such as many talus
deposits, to those resulting from mass move-
ments that only slightly disturbed the orig-
inal materials. If cemented, the deposits
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would be called breccia. At some places the
deposits of the Lacon Formation grade
into or intertongue with the sediments in
the Cahokia Alluvium and the Peyton Col-
luvium, but the formations are separated by
vertical cutoff.
The Lacon Formation is Wisconsinan
and Holocene in age. Some of the deposits
probably were initiated by the rigorous peri-
glacial climate and still continue to accumu-
late.
the sediments are dominantly organic, be-
cause such sediments are part of the Grays-
lake Peat.
The Lake Michigan Formation is Wis-
consinan and Holocene in age. The sedi-
ments are still accumulating in the lakes,
except in localized areas of current or wave
scour. However, accumulation began as
soon as the lake was formed, which makes
the basal sediments in many lakes Wood-
fordian in age.
Lake Michigan Formation (New) Ravinia Sand Member (New)
The Lake Michigan Formation consists
of the surficial lacustrine deposits and beach
sediments of modern lakes; "surficial" in
this case includes the sediments directly
underlying the water of the lake.
The major locale of the formation is in
Lake Michigan, for which it obviously is
named. It is also present in nearly all
existing natural lakes. In Lake Michigan
the formation overlies either the till of
the Wadsworth Member of the Wedron
Formation or Paleozoic bedrock. It is
overlain only by water, except on the
beaches. The youngest till is part of the
Lake Border Drift, but in places the lake
floor probably is eroded into older drift.
A cross section of the sediments along a
line from 12 to 32 miles east of Waukegan,
Lake County, serves as a type section
(Gross et al., 1970). It shows the charac-
ter of the formation where the water is
from 250 to 400 feet deep. In shallower
water, particularly in the southern part
of the lake, sand and gravel deposits are
common. Till or Paleozoic bedrock direct-
ly underlies the water at some places, and
the Lake Michigan Formation is absent.
Sediments within the lake have been de-
scribed by Hough (1935), Ayers and Hough
(1964), and Ayers (1967).
The Lake Michigan Formation is com-
plex and, pending more detailed tracing
of various lithologic units, the only member
differentiated here is the sand in the present
beaches, named the Ravinia Sand Member.
The formation is thin in many of the
small lakes that do not receive sediment
from streams and is absent in lakes where
The Ravinia Sand consists of modern
beach sand. A typical segment of the beach
of Lake Michigan occurs at Ravinia, the
southern part of Highland Park, Lake
County, WVi Sec. 31, T. 43 N., R. 13 E.
The sands on the present beaches are well
sorted, nearly white, and relatively clean
compared to sands in the Cahokia Alluvi-
um. They are less iron stained and contain
less silt and clay than sands along the
shorelines of the glacial lakes that are in-
cluded in the Equality Formation. The
major locale of the Ravinia Sand Member
is the beach of Lake Michigan. The char-
acter of the sand and the processes involved
in its deposition have been described by
Atwood and Goldthwait (1908), Needham
(1929), Pettijohn (1931), Hough (1935),
Lamar and Grim (1937), Bretz (1939),
Willman (1942), Krumbein and Ohsiek
(1950), Krumbein (1953, 1954), and John-
son (1956). Smaller areas of beach sand
are present locally along the shores of many
other Illinois lakes.
Parkland Sand (New)
The Parkland Sand consists of wind-
blown sand in dunes and in sheet-like de-
posits between and bordering the dunes.
It is classified as a formation and is named
for Parkland, Tazewell County, a small
village 3 miles northeast of Manito. The
type locality is a roadcut in the edge of the
Manito Terrace 5 miles west of Parkland,
SW SE SW Sec. 2, T. 23 N., R. 7 W. The
roadcut exposes 10 to 20 feet of uniform,
well sorted, medium-grained sand typical
of the Parkland Formation that overlies 25
79
feet of pebbly sand and sandy gravel of the
Henry Formation. The Parkland Sand is
well exposed in shallow roadcuts and scat-
tered "blowouts" among the dunes through-
out the Manito Terrace. Grain-size and
mineral analyses of the sand have been re-
ported (Willman, 1942; Wanless, 1957).
The Parkland Sand is widespread
throughout the northern part of Illinois
(fig. 11), and small areas are present in the
southern part, most of them along the
Wabash River Valley. The dunes are large-
ly on terraces along the major valleys and
consist of medium-grained sand sorted by
the wind from underlying glacial outwash,
which is mostly sand and pebbly sand. In
many areas the dunes have migrated onto
the bluffs and uplands east of the terraces,
in some places as much as 2 or 3 miles
inland. Most of the sand is fine grained in
the dunes farthest from the source area in
the terraces. Dunes 20 to 40 feet high are
common; a few are 80 to 100 feet.
The Parkland Sand also occurs along
shorelines of glacial lakes where it has been
blown from sand of the Equality Forma-
tion. Dunes also occur locally on the
beaches of Lake Chicago.
Most of the dunes are anchored by
vegetation, and some have a thin cover of
loess. It appears that many were formed
soon after the terraces were free from
glacial flooding, and they vary in age from
Woodfordian through Holocene.
Peyton Colluvium (New)
The Peyton Colluvium is named for Pey-
ton Creek, which crosses an area of the
formation that is mapped as slopewash and
alluvial fans (Wanless, 1957) at the base
of the Illinois Valley bluffs 1.5 miles south-
west of Glasford, NW NE Sec. 32, T. 7 N.,
R. 6 E., Peoria County. It is here classi-
fied as a formation. It includes the widely
distributed but narrow belts of poorly sorted
debris that accumulated at the base of steep
slopes, largely by creep and slopewash. The
numerous small alluvial fans and cones that
occur at nearly every gully and grade into
slopewash deposits are included in the
formation. The material is dominantly a
pebbly silt, but its composition depends on
the material in the bluffs above. Along
loess-mantled bluffs it appears to grade up-
ward into loess by decrease in the abun-
dance of pebbles. At its lower margin the
colluvium grades or interfingers into the
stream or river alluvium, but the Peyton
Colluvium is separated from the Cahokia
Alluvium by vertical cutoff.
Man-Made Deposits
Deposits made by man, or resulting from
the activities of man, occupy large land
areas and are mappable units. In many
respects they are similar to stratigraphic
units. As the number and extent of these
deposits is certain to grow, they merit
consideration as stratigraphic units. Be-
cause of the general requirement that strati-
graphic units be natural units, we are con-
sidering the man-made deposits as informal
units.
Four principal types of man-made de-
posits are differentiated
—
(a) made land
(the fill in lakes), (b) sediment in man-
made lakes and related backwater areas,
(c) strip-mine waste piles, and (d) sanitary,
rubbish, road, dam, and construction fills,
and waste piles of underground mines and
industrial operations. All of these types
can be subdivided, and there are inter-
mediate types.
The made-land deposits, such as the
areas along the shore of Lake Michigan
(Bretz, 1943), are largely sand and are
made by trapping sand behind piers, by
barging and pumping sand, and in part by
fill of miscellaneous rock and other debris.
The deposits on which Miegs Field, the lake
front airport at Chicago, is built are typical.
Sediment in man-made lakes and re-
lated backwater areas is largely silt. It
does not differ greatly from that in natural
lakes, except that most of the larger arti-
ficial lakes are along rivers that carry
considerable sediment, and the sediments
are coarser, contain much woody debris
from drowned forests, and have bedding
structures indicative of rapid sedimentation.
The sediments in Lake Bracken, near
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Fig. 11 — Major areas of wind-blown sand in Illinois. Principal areas of Parkland Sand.
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Galesburg, Knox County, are typical
(Jones, 1937a; Larson et al., 1951b). The
sediments in other artificial lakes in Illinois
have been described by Brown, Stall, and
DeTurk (1947); Glymph and Jones
(1937); Jones (1937b); Larson et al.
(1951a); Stall et al. (1949, 1951a, 1951b,
1952, 1953); Stall and Bartelli (1959);
Stall, Gottschalk, and Smith (1952); Stall
and Melsted (1951); and Stall, Rupani,
and Kandaswamy (1958).
The strip-mine waste piles consist of
mixtures of the deposits that lie over the
various mineral deposits quarried. The ma-
terial is essentially a mixture of the local
material, usually both Pleistocene and bed-
rock materials. The large areas from which
coal has been stripped in Grundy County
are typical.
The coal strip mines now cover many
square miles in some counties and are
generally differentiated in geologic map-
ping. As many of the areas are being
restored to a condition difficult to recog-
nize from undisturbed land, accurate map-
ping is essential for future land evaluation.
Waste piles are much smaller and grow
more slowly around the pits and quarries
that produce other minerals, but areas large
enough to be mapped are present around
many of the major operations, such as sand
and gravel pits, limestone and dolomite
quarries, and clay and shale pits. The
major areas of coal strip mines in Illinois
are shown in reports by Reinertsen (1964);
Searight and Smith (1969); Smith (1957,
1958, 1961, 1968); Smith and Berggren
(1963); and others.
The fills and the waste piles of under-
ground mines and industrial operations in-
clude a great variety of materials, but in
general they differ from strip-mine waste
piles in that the material of the fill is trans-
ported and therefore generally differs nota-
bly from the material on which it is deposi-
ted. Waste piles of underground coal
mines near Granville, Putnam County, are
typical.
In some fills, such as road and construc-
tion fills, the distance of transportation is
no greater than that in strip mines, but
even in these cases the material of the fills
commonly differs from the underlying ma-
terials. The sanitary and rubbish fills oc-
cupy expanding areas near all cities, towns,
and villages, and require separate mapping.
They also consist of materials differing
greatly from the underlying rocks and pose
special environmental problems (Bergstrom
etal., 1968;Hackett, 1966, 1968b; Hughes,
1967; Larsen and Hackett, 1965; White
and Bremser, 1966; and White and Kyria-
zis, 1968). Many fills of these types are de-
scribed in engineering reports.
Some of the waste piles have proved to
be valuable mineral resources and have
been consumed. Waste piles from under-
ground coal mines in northern Illinois have
been used in the manufacture of portland
cement, brick, and tile, and in road con-
struction.
SOIL STRATIGRAPHY
Soils, as units of the stratigraphic se-
quence buried beneath younger sediments,
have been recognized in the glacial Pleisto-
cene since the last century. However, it
has been only during the past two decades
that they have been formally recognized
as a separate category of stratigraphic clas-
sification (Richmond and Frye, 1957; Will-
man, Swann, and Frye, 1958; A.C.S.N.,
1961). A soil as a unit of stratigraphic
classification differs markedly from rock-
stratigraphic and time-stratigraphic units
because a soil is an entity not susceptible
to subdivision or grouping into larger units.
Even though one soil may be many times
thicker or more strongly developed than
another, as a stratigraphic unit each soil
must stand alone and cannot be a part of
a hierarchy.
A full succession of rock-stratigraphic
units exists without the recognition of soil
units, and the modification of the sediment
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by weathering does not remove it from its
rock-stratigraphic unit. Although zonal
soils are the product of alteration of sedi-
ments downward from a surface at essential
equilibrium, some intrazonal soils (accre-
tion-gley and organic soils) are the product
of slow accumulation upon an essentially
stable subaerial surface. In either type,
it is the top of the soil profile that is
sharply defined. The top of each soil pro-
file is an unconformity of long or short dur-
ation, because surface equilibrium must
have existed for a period of time for the
soil to have formed. It is this contact that
has stratigraphic significance—the soil pro-
file below the plane of contact serves to
identify the unconformity and is a paleo-
ecological indicator of the lapsed time.
The soil-stratigraphic unit is placed in
sequence, correlated, and named on the
basis of the stratigraphic position of its
top, but it may be traced into situations
where the identifying beds are absent. The
characteristic features of a soil may extend
downward many feet, or even tens of feet,
and its base is gradational. In practice the
soil-stratigraphic name in zonal soils ex-
tends downward through the A-zone, B-
zone, and CL-zone (the zone leached of
carbonate minerals) (Frye, Willman, and
Glass, 1960; Willman, Glass, and Frye,
1966), but does not include the highly
irregular zone of oxidation and chlorite al-
teration that may extend many feet lower.
In intrazonal soils, the soil-stratigraphic
name is applied to the deposits that slowly
accumulated under soil-forming conditions
and to the underlying material that is
leached of its carbonate minerals.
Soil-stratigraphic units may overlap many
rock-stratigraphic units of different ages.
For example, a soil developed largely in
shale of Pennsylvanian age (e.g., Lone Oak
Section, table 7) is the Sangamon Soil be-
cause the Roxana Silt rests on its top.
Elsewhere, the Sangamon Soil may be de-
veloped in the Pleistocene Banner Forma-
tion, any of the several members of the
Glasford Formation, the Loveland Silt, the
Teneriffe Silt, or the Pearl Formation.
Although a strongly developed soil
(Ogallala Climax Soil, Frye and Leonard,
1959) has been observed at many places
in the Great Plains below deposits of Ne-
braskan age, in Illinois a soil at this strati-
graphic position has been observed only
in Jo Daviess County (Willman and Frye,
1969) and it is not formally named. The
soil observed in Tertiary gravels in Illinois
is commonly overlain by silts of Illinoian
age and is called the Yarmouth Soil, even
though its development may have started
during the Pliocene.
A/ton Soil
The Afton Soil is the lowest named soil-
stratigraphic unit in the Pleistocene of Illi-
nois (fig. 1). The name is derived from
the Aftonian Stage, which was first de-
scribed by Chamberlin in 1895 from expo-
sures in a gravel pit near Afton Junction,
Union County, Iowa. The gravels at that
locality are between two tills, subsequently
correlated with the Kansan and Nebraskan,
but no well developed zonal soil occurs
between them.
The Afton Soil as a formal soil-strati-
graphic unit was introduced by Frye and
Leonard in 1952 and described from a
typical exposure in the Iowa Point geologic
section in Doniphan County, Kansas. The
name Afton was retained because of the
long-established use of Aftonian for the
interglacial stage, in spite of the absence of
the soil at the original type locality and
considerable uncertainty concerning the age
of the till in Union County, Iowa (Kay and
Apfel, 1929, p. 191). In Illinois the Afton
Soil is based on a strongly developed soil
(Zion Church Section, table 6) in a strati-
graphic position below till correlated with
the Kansan till of Iowa and Kansas (Will-
man, Glass, and Frye, 1963; Frye, Will-
man, and Glass, 1964), and it is developed
in deposits correlated with the Nebraskan
Stage. The Afton Soil has been observed
at only a few outcrops in Illinois and in a
few borings in west-central Illinois. It has
considerable stratigraphic significance, per-
mitting the correlation of this early Pleisto-
cene datum westward across Iowa and the
Great Plains.
No Afton Soil accretion-gleys have been
observed in Illinois. Deposits of organic
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silt below till of Kansan age at the Mill
Creek Section in Adams County (table 7)
may represent an accreted Afton Soil. If
so, the soil lacks the distinctive character
and high clay content of the accretion-gleys
of the younger soils. At the Zion Church
Section, the Afton is a deep in-situ soil
profile developed in outwash of Nebraskan
age. Its B-zone is red-brown to red, strong-
ly impregnated with heterogeneous swelling
clay minerals that are indicative of intensive
or prolonged weathering to a depth of more
than 5 feet below an upper contact that
has been truncated to the B2-zone.
A deeply truncated Afton Soil is exposed
in a few sections along the west side of
the Illinois River Valley (e.g., Enion Sec-
tion, table 6; Rushville (2.4 W), table 7),
but it is difficult to evaluate the profile
characteristics from these exposures.
Yarmouth Soil
The Yarmouth Soil was named and
described by Leverett in 1898 from its
occurrence in a well at Yarmouth in Des
Moines County, Iowa. Leverett proposed
Yarmouth as a replacement for the older
term Buchanan, and his new type locality
demonstrated occurrence of the soil below
deposits of Illinoian age. He described the
soil as the weathered zone on the Kansan
drift. The Yarmouth Soil occurs both as
an accretion-gley and as an in-situ profile
developed in older deposits.
Yarmouth Soil is described in six of the
geologic sections in this report (table 6).
In the Cache and Gale Sections it is an
in-situ soil developed in Mounds Gravel
and overlain by Loveland Silt. In both of
these localities the period of soil formation
may have been much longer than the Yar-
mouthian Stage, and the soil was truncated
before deposition of the overlying Loveland
Silt. At the Enion Section the Yarmouth
Soil is developed in sand and gravel of the
Banner Formation, and at the Tindall
School Section it is developed in till of
the same formation. At both localities it
is a deeply developed in-situ profile that had
been somewhat truncated prior to the dep-
osition of the overlying Glasford Forma-
tion. At the Petersburg Dam and Zion
Church Sections it is an accretion-gley
assigned to the Lierle Clay Member of
the Banner Formation.
The mineral composition and sequence
of mineral alteration has been described for
Yarmouth Soil in the Fort Madison, Iowa,
area (Willman, Glass, and Frye, 1966), at
the Rushville (4.5 W) Section, Schuyler
County, Illinois (Willman, Glass, and Frye,
1963), where the soil occurs on till of
Kansan age and is overlain by till of Illi-
noian age, and at the Dixon Creek Sections
in Jo Daviess County (Willman and Frye,
1969), where the soil is developed in dolo-
mite gravel and in dolomite of the Galena
Group (Ordovician) that is overlain by
Loveland Silt. The soil has been de-
scribed in the Independence School Section
(table 7), at several localities in Fulton and
Peoria Counties by Wanless (1957), and in
Christian, Menard, and Sangamon Coun-
ties by Johnson (1964).
The Yarmouth Soil occurs as three dis-
tinctly different types of profiles. The ac-
cretion-gley profiles consist of slowly de-
posited clay, silt, and some sand that ac-
cumulated in poorly drained or undrained
areas on the till plain. The sediment was
moved to the low spots by sheetwash and
deposited in an intermittently wet, reducing
environment. These deposits (formerly
called "gumbotil") possess a distinctive
mineralogy (Frye, Willman, and Glass,
1960; Willman, Glass, and Frye, 1966)
characterized by a very high percentage of
expandable clay minerals, a gray to gray-
black color, and a massive and highly plas-
tic character when wet. The accretion-gley
deposit overlies the till with a sharp contact,
and the contact at the top with overlying
Petersburg Silt, till of the Glasford Forma-
tion, or Loveland Silt, is equally sharp. At
some localities the uppermost part of the
accretion-gley was secondarily oxidized be-
fore burial by sediments of Illinoian age.
Because of its distinctive lithology and gen-
erally sharp contacts, the accretion-gley is
differentiated in rock-stratigraphy as the
Lierle Clay Member of the Banner Forma-
tion.
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The second type of Yarmouth Soil con-
tains the zonal profiles that developed in
sediments of Kansan age under conditions
of moderate to good surface drainage.
These profiles are more or less oxidized and
mineral alteration decreases downward. The
solums are characterized by clay of a heter-
ogeneous swelling type. They have typical-
ly gray-brown to red-brown B-zones and
contain pellets and platelets of Mn-Fe, clay
skins, and strongly developed peds (soil
structure). The maximum depth of profile
development is more than 20 feet.
The third type of Yarmouth Soil contains
a wide range of profiles developed in sedi-
ments older than Kansan that extend to
dolomites of Ordovician age. Most strik-
ing in this type is the residual geest devel-
oped on dolomite that displays clay pen-
dants extending downward into the widened
joints of the bedrock to depths of 6 to 8
feet below the top of the soil (e.g., Christian
Hollow Church Section, table 7). Such
soils are overlain with sharp contact by tills
and silts of Illinoian age, are predominantly
massive clay of strongly degraded clay
mineral types, and are red-brown to ma-
hogany in color. Yarmouth Soils of this
class have been observed in southern Illi-
nois developed in shales of Pennsylvanian
age (e.g., Marion Northwest Section, table
7). Also in this class are soils developed
in colluvium (e.g., Seehorn Section, table
7).
Yarmouth Soils of all classes are sharp-
ly bounded at the top by overlying deposits
of the Loveland, Petersburg, Glasford, or
Pearl Formations.
Pike Soil (New)
The Pike Soil is named here for Pike
County from its occurrence in the New
Salem Northeast Section (table 6), NW NE
SW Sec. 11, T. 4 S., R. 4 W. At its type
locality the Pike Soil is developed in the
Kcllcrville Till Member of the Glasford
Formation (Liman Substage, Illinoian
Stage). It is overlain by the Teneriffe Silt
(Monican and Jubileean Substages, Illinoi-
an Stage), whieh contains the Sangamon Soil
in its top and is overlain by Roxana Silt
and Peoria Loess (fig. 7). The Pike Soil
presents a strongly developed, clayey, red-
brown profile, lacking strongly developed
peds, or structure, and Mn-Fe pellets. At
the relatively few localities where this soil
has been studied in western Illinois, it is
commonly truncated and is overlain by the
Duncan Mills Member or Hulick Till Mem-
ber of the Glasford Formation or by the
Teneriffe Silt.
In the stratigraphic sections included in
this report (table 6), the Pike Soil has been
described in the Cottonwood School, Enion,
New Salem Northeast, and Pleasant Grove
School Sections. Mineralogical studies
have been made at each of these sections.
Although this soil has been observed at
several other localities it seems clear that
it does not occur widely—or if it does, it
has been miscorrelated. The scarcity of
exposures seems to be accounted for by
widespread erosion before the deposition
of the Hulick Till Member of the Glasford
Formation. It nevertheless has consider-
able stratigraphic significance because it
establishes the existence of a sizable un-
conformity after the deposition of the Kel-
lerville Till and prior to the deposition of
the Hulick Till. The significance of this
hiatus is also shown by the contrast in
topography between the areas where the
Kellerville and Hulick are surface tills and
by the greater depth of leaching of the
Kellerville Till.
A very weakly developed soil, as yet
unnamed, has been observed in the Jubilee
College Section (table 6), and in a few
other places below the Radnor Till Member
of the Glasford Formation (fig. 7). At those
places where the Duncan Mills, Hulick, and
Toulon Members of the Glasford Forma-
tion were not deposited, the soil-forming
interval of the Pike Soil continued until
it was terminated by the advancing Radnor
glacier or by deposition of the contempo-
raneous part of the Teneriffe Silt. Further-
more, at some places it is probable that
after the deposition of the Kellerville Till
the soil-forming interval continued unin-
terrupted until terminated by deposition of
Roxana Silt. Such a soil is the Sangamon
and not the Pike Soil.
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Sangamon Soil
The Sangamon Soil was named by Lev-
erett (1898b) on the basis of a descrip-
tion of a soil in a well in Sangamon County
given by Worthen (1873b). Leverett de-
scribed the soil as occurring below deposits
of Wisconsinan age and typically developed
in the northwestern part of Sangamon
County and the neighboring parts of Me-
nard County. The original section de-
scribed by Worthen was not examined by
Leverett or by subsequent workers, and
it seems appropriate, therefore, to desig-
nate several reference sections that are
available for examination in the region
surrounding the type locality. Two de-
scribed stratigraphic sections included with
this report may be regarded as paratypes.
The Chapin Section (table 6), NW SE
NE Sec. 8, T. 15 N., R. 11 W., Morgan
County (adjacent to Sangamon County
on the west), serves as a representative
and easily accessible reference section.
The Sangamon Soil here is an in-situ pro-
file developed in till of the Hulick Till
Member of the Glasford Formation. It is
overlain by the Markham Silt Member of
the Roxana Silt, and thus the top of the
profile is at the defined position for the
Sangamon Soil. However, as the profile
is developed in the Hulick Member, with
the Radnor Till Member and Toulon Mem-
ber of the Glasford Formation missing, the
interval of soil formation was longer than
the Sangamonian Stage, and the profile
is somewhat more strongly developed than
it is where the soil is developed in the
Radnor Till Member. Carbonate miner-
als are leached to a depth of 6.5 feet, and
the B 2-zone is 2 feet thick, red-brown, and
clayey, with Mn-Fe pellets and staining.
The Rochester Section (table 6), NW
SE NW Sec. 34, T. 15 N., R. 4 W., eastern
Sangamon County (Frye, Willman, and
Glass, 1960), serves as a representative
section of the Sangamon Soil accretion-
gley profile. Here, the accretion-gley de-
posit, classed as the Berry Clay Member
of the Glasford Formation, is typical of
the intrazonal soil profile of the Sangamon
Soil. It is gray to blue-gray massive clay,
with some dispersed small pebbles and
sand grains. The accretion-gley has a
sharp contact with the till below, and the
till is leached of carbonate minerals 2 feet
below the contact. The interval of soil
formation exceeded the time span of the
Sangamonian Stage. The till below is
classed as the Vandalia Till Member of
the Glasford Formation, and the youngest
Illinoian till is absent. Although Roxana
Silt overlies the soil up the hill immediately
to the north (Frye and Willman, 1963b,
p. 23), at the position of the section de-
scribed, it has been truncated, and Peoria
Loess immediately overlies the accretion-
gley. A 6-inch, in-situ, oxidized soil de-
veloped in the top of the accretion-gley
is thought to be the Farmdale Soil.
Other stratigraphic sections in this re-
port (table 6) also describe the Sangamon
Soil. In-situ profiles in till are described
in the Campbells Hump, Cottonwood
School, Farm Creek, Flat Rock, Jubilee
College, Pulleys Mill, Tindall School, Tou-
lon, and Washington Grove Sections. In-
situ profiles developed in TenerifTe Silt are
described in the Enion, New Salem North-
east, Pleasant Grove School, and Washing-
ton Grove Sections, and others developed
in Loveland Silt are described in the Gale
and Zion Church Sections.
Sangamon Soil has been described as
an in-situ profile developed not only on
Illinoian deposits including tills, TenerifTe
Silt, Loveland Silt, and the Pearl Forma-
tion, but also on bedrock shale units of
Pennsylvanian age (Lone Oak Section,
table 7) and dolomites and sandstones as
old as Ordovician age (Henze School, Wolf
Creek Sections, table 7). Sangamon Soil
accretion-gleys have been studied at dozens
of localities, and their mineralogy has been
examined in detail (Frye, Willman, and
Glass, 1960; Willman, Glass, and Frye,
1966).
The Sangamon Soil as an in-situ profile
on till is generally more deeply and strong-
ly developed in southern Illinois (e.g.,
Pulleys Mill, table 6) than it is in central
Illinois (Funkhouser and Hippie School
Sections, table 7; Jubilee College and Tin-
dall School Sections, table 6) or in north-
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em Illinois (Damascus East, Haldane
West, Kewanee North Sections, table 7).
The in-situ profiles in till generally display
moderately good drainage and are red-
brown, but at some places (e.g., Fairview,
New City Sections, table 7) the profiles
in till are poorly drained and are dark gray
to gray-brown. The depth of leaching
diminishes somewhat northward, but the
change in profile characteristics across the
400-mile north-to-south distance is not
as great as would be expected from the
present range in climate across this dis-
tance.
As an in-situ profile on silt (Loveland
and Teneriffe Silts) the Sangamon Soil is
deeper, better drained, redder, and more
massive (e.g., Pleasant Grove School Sec-
tion, table 6; Mt. Carroll North, Siloam
West Sections, table 7) than in profiles
developed on till. The same generaliza-
tion is true for Sangamon Soil developed
on the Pearl Formation (e.g., Lost Prairie,
Mt. Carroll South, Pearl Prairie Sections,
table 7). Sangamon Soil profiles devel-
oped on bedrock (e.g., Lone Oak Section,
table 7) are generally relatively thin but
intensely developed.
Sangamon Soil accretion-gley (Berry
Clay Member), through the years, has
been the most widely recognized and de-
scribed soil type, and it formerly was re-
ferred to as "gumbotil." Accretion-gley
occurs on the Sterling Till Member (Co-
leta, Red Birch School Sections, table 7),
the Ogle Till Member (Lanark East Core
Section, Frye et al., 1969), the Hulick Till
Member (Fairview, Hippie School Sec-
tions, table 7), the Vandalia Till Member
(Effingham, Funkhouser East, Jewett,
Panama-A, Ramsey Creek Sections, table
7), and the Kellerville Till Member (Rap-
ids City (B) Section, table 7) of the Glas-
ford Formation. Even though these tills
range from early to late Illinoian in age
and the localities range geographically
through two thirds of the dimensions of
the state, no significant differences have
been detected in the character of the ac-
cretion-gley. Detailed mineralogical stud-
ies have been reported for the accretion-
gley at the Fflinghaiu, Fairview, Hippie
School, and other sections (Frye, Willman,
and Glass, 1960; Willman, Glass, and Frye,
1966). In contrast to the in-situ Sanga-
mon Soil, the accretion-gley profiles are
not sharply defined at the top. This
appears to be the result of the persistence
of the poor drainage and gleying condi-
tions after the end of Sangamonian time,
with the resultant incorporation of the
slowly deposited early Wisconsinan sedi-
ments into the gleyed material (Bunker
Hill Section, Macoupin County, table 7).
At a few places (e.g., Panama-A Section,
table 7) stratigraphic differentiation can
be observed within the accretion-gley de-
posit. Also, in some exposures (e.g., Hip-
pie School Section, table 7) the margin
of the lens of accretion-gley shows the
shallow topographic depressions in which
the material accumulated and the con-
tinuity with the in-situ Sangamon Soil de-
veloped on till at slightly higher positions.
Chapin Soil (New)
The Chapin Soil is herein named for
Chapin, Morgan County, from its occur-
rence in the Chapin Section (table 6), NW
SE NE Sec. 8, T. 15 N., R. 11 W. It is
an in-situ profile developed in silt and
colluvium overlying the Sangamon Soil,
and the mineralogy has been described in
the Chapin and Cottonwood School Sec-
tions (table 6) and in the Browns Mound,
Hillview, Hippie School, Literberry, Reli-
ance Whiting Quarry, Varna (table 7),
and other sections. The Chapin Soil is
the first soil above the Sangamon Soil and
is developed in the thin Markham Silt
Member of the Roxana Silt. Along the
Illinois (Ancient Mississippi) Valley, the
Markham Member contains some con-
temporaneous loess, which makes the
Chapin Soil distinguishable mineralogically
as well as morphologically from the under-
lying Sangamon Soil. However, along the
Mississippi Valley of west-central Illinois
(as well as in eastern Iowa where it has
been called "upper story Sangamon"), the
Markham Member is composed largely of
colluvium derived from the surface of the
Sangamon Soil and there is no mineralogi-
cal differentiation (only morphologic and
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color differences) between the Chapin and
the Sangamon Soil below.
Although the Markham Silt Member is
commonly less than 1.5 feet thick, the
Chapin Soil is strongly developed, and in
some places the B 2-zone rests on the A-
zone or truncated B 2-zone of the Sanga-
mon Soil below. It generally is distinctly
less red than the underlying Sangamon
Soil, but at no locality has a calcareous
zone been observed between the Chapin
Soil and the Sangamon Soil. At most
localities the B 2-zone of the Chapin rests
upon the Sangamon Soil.
Even though the rock-stratigraphic unit
in which the Chapin Soil is developed is
quite thin, this soil has stratigraphic sig-
nificance because it furnishes the only
datum for correlation within the early part
of the Altonian Substage. It is also the
most strongly developed soil within the
Wisconsinan Stage, and it serves as an im-
portant paleoecological indicator for early
Altonian time.
Pleasant Grove Soil (New)
The Pleasant Grove Soil is herein named
for Pleasant Grove School, from its oc-
currence in the Pleasant Grove School Sec-
tion (table 6), center SE Sec. 20, T. 3 N.,
R. 8 W., Madison County. At its type
locality the Pleasant Grove Soil is devel-
oped in the McDonough Loess Member
and overlain by the Meadow Loess Mem-
ber of the Roxana Silt. The soil at the
type section presents an "A-C" profile,
lacking a recognizable B-zone. A dark
gray, organic-rich A-zone occurs above
tan to gray-tan leached loess, and 2 to 3
feet below the top of the soil the loess is
weakly calcareous and contains a few bad-
ly etched fossil polygyrid shells. A few
"pods" of seed hulls of Celtis occidentalis
occur 1.5 to 2.5 feet below the surface of
the buried soil, suggesting the action of
burrowing rodents that lived on the soil
surface.
The contrast in degree of development
between the Pleasant Grove and Chapin
Soils is as great as that between the Chapin
and Sangamon Soils. These contrasts in
morphology suggest that, whereas the
Chapin Soil required only a fraction of the
time that was needed for the development
of the Sangamon Soil, the Pleasant Grove
Soil required only a fraction of the time
required for the development of the Chapin
Soil. At the type section a radiocarbon
date of 35,200 ± 1,000 (W-729) was
obtained on shells from the middle of the
Meadow Loess Member above the Pleas-
ant Grove Soil, and other radiocarbon
dates as old as 37,000 B.P. have been
obtained from the mid-part of the Meadow
Member.
Farmdale Soil (New)
The Farmdale Soil has not previously
been described formally as a soil-strati-
graphic unit though the peaty deposits of
the Farmdale Silt (now the Robein Silt)
and the Farmdalian Substage were de-
scribed many years ago. It is named for
Farmdale, Tazewell County. Its type sec-
tion is the Farm Creek Section (table 6),
NE SW SE Sec. 30, T. 26JSL, R. 3 W.,
Tazewell County, which was the type sec-
tion for the Farmdale Loess and Farmdale
Silt and also serves as the type section for
the Robein Silt and the Farmdalian Sub-
stage.
Among the soil-stratigraphic units in the
Pleistocene deposits of Illinois, the Farm-
dale Soil is unique. At its type section it
is an intrazonal, organic-rich soil, formed
by the accumulation of organic debris and
silt from sheetwash and eolian deposition.
It resembles the accretion-gley soils in that
it is developed by the slow accretion of ma-
terial in a poorly drained locality, but it
differs from them in that it is a deposit
composed largely of silt and organic debris
rather than of clay and it quite clearly
accumulated at a more rapid rate than did
the accretion-gley s. The Farmdale Soil
is also unique in that it has yielded more
than 20 radiocarbon dates (table 1), rang-
ing from approximately 21,000 B.P. to
approximately 27,000 B.P., from localities
in Illinois.
The accreted organic-rich Farmdale Soil
generally rests on Roxana Silt and is over-
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lain by Morton Loess, Peoria Loess, or
the Wedron Formation (fig. 8). It has
been observed widely in central and north-
ern Illinois (e.g., Campbells Hump and
Tindall School Sections, table 6; Danvers,
Enion Terrace, McAllister School, Perry
Northeast, Richland Creek, Secor, and
Union School Sections, table 7).
In-situ profiles of the Farmdale Soil,
where they occur in relatively thick loess
sections and, particularly, close to the val-
leys of the Mississippi and Illinois Rivers,
are nearly everywhere truncated into or
below the B 2-zone of the soil. The episode
of widespread erosion that coincided with
the advance of the Woodfordian glaciers
was particularly effective in the areas of
sharp topographic relief adjacent to major
valleys, whereas the poorly drained, and
thus protected, situations where the ac-
creted Farmdale Soil had accumulated
were relatively little affected. Therefore,
the Farmdale Soil in thick loess sections
commonly consists of a deeply leached
CL-zone, as much as 10 feet or more deep,
overlain at an erosional contact by cal-
careous Peoria or Morton Loess (e.g.,
Cottonwood School, Gale, Jubilee College,
Pleasant Grove, Pulleys Mill, and Zion
Church Sections, table 6).
A fully developed in-situ Farmdale Soil
can be observed only in the areas of rela-
tively thin loess on relatively flat uplands
remote from major drainage (e.g., Henze
School, New City, Rushville (4.5 W),
Schuline Sections, table 7) . In such places
the profile generally displays a reddish
brown, clayey B 2-zone that grades down-
ward to a B.rzone and a CL-zone; it is
generally unstructured, and the A-zone at
the top grades upward into the base of the
overlying Peoria Loess.
The Farmdale Soil is exceeded only by
the Sangamon Soil in its use as a wide-
spread stratigraphic datum within the
Pleistocene deposits of Illinois.
Jules Soil (New)
The Jules Soil is named for Jules, Cass
County, from its occurrence in the Jules
Section (Frye, Glass, and Willman, 1968).
Its occurrence has also been described
in the Cottonwood School (table 6) and
Frederick South (table 7) Sections. The
Jules is the most weakly developed of the
formally named soil-stratigraphic units in
Illinois. It commonly is an "A-C" profile
and lacks a textural, or structured, B-zone.
Furthermore, at some places it splits into
two or even three A-zones separated by as
much as 1 to 1.5 feet of somewhat weath-
ered loess. It has been observed only
in the thick loess sections adjacent to the
Illinois River Valley. It occurs only with-
in the Peoria Loess.
It merits recognition as a named buried
soil because it can be readily observed in
the field, and mineralogical studies (Frye,
Glass, and Willman, 1968) have shown
that it marks the boundary between two
zones in the Peoria Loess. These two zones
cannot be distinguished in the absence of
the Jules Soil. However, they show that
the Jules Soil correlates with the boundary
between the Tiskilwa and Maiden Till
Members of the Wedron Formation.
Two Creeks Soil
The Two Creeks Soil, although not for-
mally defined as a soil-stratigraphic unit,
has been used in this sense in recent years
(Frye, Willman, and Black, 1965). The
soil, as well as the Twocreekan Substage,
is based on the exposures in the bluffs ad-
jacent to Lake Michigan 2 miles east of
Two Creeks, Manitowoc County, Wiscon-
sin (Sees. 11 and 12, T. 21 N., R. 25 E.).
At the type locality the soil is intrazonal
and consists of an accumulation of organic
material and silt above somewhat weath-
ered silt. Data from the wood found in
the soil indicate that the soil supported
forest growth for at least 150 years (Wil-
son, 1936). The organic material has
been extensively radiocarbon dated (Black
and Rubin, 1968).
In Illinois, an in-situ Two Creeks Soil
profile has not been identified with cer-
tainty. However, in alluvial deposits of
both major and minor valleys, several soils
with weakly developed profiles have been
observed in positions that suggest an age
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equivalent to, or younger than, the Two
Creeks Soil. The Two Creeks Soil is not
now a useful stratigraphic unit in Illinois,
but because of its significant occurrence in
adjacent southeastern Wisconsin it should
be recognized. Still younger soils that
occur buried in the alluvial and lacustrine
deposits of Illinois are not formally named
or described pending future detailed
studies.
Modern Soil
The term Modern Soil is applied to any
soil profile genetically related to the mod-
ern topographic surface. The soil ranges
from very shallow to many feet in depth
and is developed in any sediment that
may underlie the present surface. In a
stratigraphic sequence it is overlain only
by man-made deposits.
The Modern Soil is the soil described
in the many county soil reports of the Uni-
versity of Illinois Agricultural Experiment
Station and of the U. S. Department of
Agriculture Soil Conservation Service. As
a stratigraphic entity the type section is
designated units 4-8 of the Buda East Sec-
tion (Frye, Glass, and Willman, 1968, p.
20), SE SE SW Sec. 31, T. 16 N., R. 8 E.,
Bureau County. This unit has long been
called "Modern Soil," and it seems unde-
sirable to replace it with a geographic
name.
MORPHOSTRATIGRAPHY
The only formal morphostratigraphic
units recognized in Illinois are the units
related to the moraines that are called
"drifts." The moraines of Woodfordian
age form the basis for a nearly complete
sequence of units. The moraines in the
Altonian and Illinoian drifts are discon-
tinuous and only in local areas serve as
a useful basis of reference. The alluvial
terraces, which occur along many valleys,
are also classified as morphostratigraphic
units. However, most of the terraces have
been differentiated and named in such lo-
cal segments of the valleys that, pending
more detailed correlation, they are con-
sidered as informal stratigraphic units.
Those named are listed at the end of this
section.
The Woodfordian glaciers that invaded
Illinois came from two major lobes, the
Erie Lobe and the Lake Michigan Lobe
(fig. 12). The former may include ice from
the Saginaw Lobe, and the latter may in-
clude ice from the Green Bay Lobe. The
Erie Lobe has only one sublobe in Illinois,
the Decatur Sublobe. The Lake Michigan
Lobe, in response to the topography, at
its maximum advance divided into three
sublobes, the Peoria, Green River, and
Dixon Sublobes. On later readvances the
lobes took different shapes and are classi-
fied into three additional sublobes, the
Princeton, Harvard, and Joliet Sublobes.
The Woodfordian glacial deposits, which
cover a third of Illinois, consist of a se-
quence of till sheets that terminate in mo-
raines, are superimposed in a shingle-like
pattern, and are commonly separated by
waterlaid deposits. The named drifts in-
clude the outwash related to the moraine.
The drifts record the pulsing movement of
the ice front during the progressive with-
drawal from the position of maximum
Woodfordian glaciation. The sequence in
areas far back from the Woodfordian
front is seldom complete and in many
places is difficult to correlate because (a)
the distance the ice front readvanced be-
fore building some moraines was probably
small, or even negligible; (b) the drifts
are not everywhere separated by water-
laid deposits; (c) the drifts of several suc-
cessive moraines do not differ notably in
composition; (d) some moraines are over-
ridden by later readvances; and (e) glacial
erosion removed segments of the record.
Nevertheless, the relation of the drift
sheets to the sequence of moraines can be
worked out in detail in some areas, and in
most areas of the Woodfordian glacial de-
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Fig. 12 — Woodfordian lobes and sublobes in Illinois.
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posits it provides a basis of stratigraphic
differentiation that permits a finer sub-
division than can be attained by other
schemes of stratigraphic classification.
Units of drift distinguished by field char-
acteristics such as color, grain size of the
matrix, or abundance of pebbles, cobbles,
and boulders, are classified as rock-strati-
graphic units. Variations in the relative
abundance of the clay minerals, heavy min-
erals, and carbonate minerals are helpful
in correlating some of the drifts.
In revising the previous mapping and
nomenclature of the Woodfordian mo-
raines (pi. 1 ) , we have not projected names
across large gaps in continuity, particu-
larly where alternative correlations are
possible. The tracing of crests as well as
fronts has made it possible to subdivide
several morainic areas not previously dif-
ferentiated, and improved topographic
maps have permitted recognition of some
moraines not previously mapped. Al-
though many of the moraines can be sub-
divided further, small ridges not mappa-
ble on the 1 : 500,000 scale are not named.
The drifts are described by lobes and
sublobes. No type sections are required,
but the area for which the moraine is
named is considered the type locality.
Erie Lobe
Decatur Sublobe Drifts
The Woodfordian Erie Lobe is repre-
sented in Illinois only by the Decatur Sub-
lobe (fig. 12), which is named for De-
catur, Macon County, located on the out-
ermost moraine of the lobe. It includes
two morainic systems and 22 named mo-
raines (pi. 1). Although all may repre-
sent different times of moraine building,
overlaps and discontinuities locally obscure
the original continuity, and several of the
moraines may be contemporaneous. How-
ever, the relations between the moraines
require a minimum of 17 episodes of mo-
raine building.
None of the 18 moraines older than the
Chatsworth (pi. 1) can be directly corre-
lated to specific moraines in the bordering
Peoria Sublobe of the Lake Michigan Lobe.
The Chatsworth appears to be continuous
into both lobes, which suggests that until
Chatsworth time the pulses of the two lobes
were not entirely synchronous. Although
the Illiana Morainic System in the Decatur
Sublobe is approximately contemporane-
ous with the Bloomington Morainic Sys-
tem in the Peoria Sublobe, the truncating
relations at their contact in the Gibson
City reentrant suggest that the Illiana Mo-
raines are somewhat younger.
Shelbyville Drifts
Shelbyville Drifts include all drift re-
lated to the Shelbyville Morainic System
(pi. 1). It is the outer and oldest drift in
both the Decatur and Peoria Sublobes.
The Shelbyville Morainic System was
named by Leverett in 1897 for Shelbyville,
Shelby County. He described the drift in
more detail in 1899 and classified it as
Substage 1 of the Early Wisconsin. In
eastern Illinois it consists of three well de-
fined moraines—Westfield, Nevins, and
Paris. A fourth weakly morainic ridge ex-
tends southwest from Kansas, Edgar Coun-
ty, for a few miles but is not differentiated
from the Paris. Each of the three moraines
locally has more than one well defined
crest. Farther west and north the Shelby-
ville Moraines are not separable, although
parallel crests can be recognized in some
places. The prominence of the moraine
northward from Shelbyville to Peoria prob-
ably results from superposition of the three
moraines. In that area numerous small
lobate areas along the front may represent
temporary projections of one of the ice
sheets. However, some of these have a
symmetrical surface and may represent
mudflows or till slumps down the steep
frontal slope of the moraine (Hester and
DuMontelle, in press).
In the Decatur Sublobe, the volume of
drift in the Shelbyville Morainic System
varies greatly along the east-west trend
from the Illinois-Indiana state line to Shel-
byville. At the state line the moraine is
a single unit less than 2 miles wide, and
it rises only 30 to 40 feet above the Illi-
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noian till plain. Just 6 miles west it broad-
ens to 6 miles wide, rises 100 to 150 feet,
and separates into the three moraines. It
has a maximum width of 10 miles near
Charleston, but westward it again narrows
and 25 miles west, at Shelbyville, it is
only about a mile wide and 50 feet high.
This represents a decrease in volume of the
drift in the moraine in the order of 20
times.
The Shelbyville Drifts are dominantly
slightly sandy gray till that in places have
a slightly pink cast. They form the surface
drift back to the next younger moraine,
which is the Champaign, Cerro Gordo, Ar-
eola, or West Ridge Moraine. Farther
north and east they underlie, and are gener-
ally separable from, the younger drifts (Ek-
blaw and Willman, 1955) and continue
in some areas beneath the pink till of
the Illiana Morainic System. Where only
one drift is present beneath the Champaign,
Urbana, or Illiana Drifts, it is referred to
the Shelbyville Drift.
Westfield Drift (New)
The Westfield Drift, named for Westfield,
Clark County, is based on the Westfield
Moraine (pi. 1), which is the outer of the
three moraines in the Shelbyville Morainic
System. The moraine is 1 to 2 miles wide,
40 miles long, and its crest is about 100
feet above the Illinoian till plain.
Nevins Drift (New)
The Nevins Drift, named for Nevins,
Edgar County, is based on the Nevins Mor-
aine (pi. 1), which is the middle of the
three moraines of the Shelbyville System.
The moraine is differentiated through about
the same area as the Westfield Moraine and
is approximately the same width and height.
It is separated from the adjacent moraines
by a narrow, discontinuous, frontal valley
and, where the valley is absent, is extended
by tracing its crest.
Paris Drift (New)
The Paris Drift, named for Paris, Edgar
County, is based on the Paris Moraine (pi.
1), which is the inner moraine of the Shel-
byville Morainic System. The Paris is
broader, as much as 4 miles wide, and has
a more irregular crest, generally about 50
feet lower, than the Westfield and Nevins
Moraines. In its western part it is separ-
ated from the Nevins Moraine by well de-
fined valleys, tributaries of the Embarras
River. It is the most extensive of the
three Shelbyville Moraines, extending west-
ward beyond the area where the Westfield
and Nevins Moraines can be differentiated.
At its eastern end it abruptly narrows, its
morainic topography diminishes within a
few miles, and it terminates before reaching
the Indiana state line.
Heyworth Drift (New)
The Heyworth Drift is named for Hey-
worth, McLean County, and is based on
the Heyworth Moraine (pi. 1), a weakly
morainic area with a maximum width of
about 4 miles that extends southward from
Heyworth to near Clinton, De Witt County.
The morainic topography has only slightly
greater relief and roughness than the ad-
jacent groundmoraine. However, it has a
distinct front, and the crest is 40 to 50 feet
higher than the surface west of the moraine.
A morainic ridge trending northeast-south-
west, a mile southeast of Clinton, is in-
cluded in the moraine. The orientation
and lack of continuity of both segments
suggest the possibility that they are related
to features buried by Shelbyville Drift.
Turpin Drift (New)
The Turpin Drift is named for the village
of Turpin, 3 miles southeast of Decatur,
Macon County. It is based on the Turpin
Moraine (pi. 1), a sharp morainic ridge
about 6 miles long and 1 to 2 miles wide,
with a relief of 25 to 50 feet, that extends
northeast from Turpin to the front of the
Cerro Gordo Moraine. The ridge may mark
a temporary stand of the ice front during
retreat from the Shelbyville Moraine. How-
ever, its orientation normal to the Shelby-
ville and Cerro Gordo Moraines suggests
that it may be a ridge on the Illinoian till
plain mantled by Shelbyville Drift, and, if
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further study indicates that this is the case,
the term Turpin Drift will not be needed.
Cerro Gordo Drift
The Cerro Gordo Drift, named for Cerro
Gordo, Piatt County, is based on the Cerro
Gordo Moraine (Leverett, 1899a) (pi. 1).
The moraine is a strongly lobate ridge
about 80 miles long and generally 2 to 3
miles wide. It is truncated on the north by
the Champaign Moraine and on the south
by the Areola Moraine. It previously had
been continued about 25 miles farther east,
but that segment is a continuation of the
Areola Moraine. Along its northwestern
limb, the crest of the moraine is commonly
50 to 60 feet above the till plain in front,
and a few hills are as much as 100 feet
high. The southeastern limb is not as strong
as the northwestern, but it is well defined,
and its crest is 20 to 40 feet high. In its
most advanced part, the moraine is weak
and discontinuous, unlike most moraines in
which the most advanced parts contain the
bulk of the drift. Apparently the Cerro
Gordo glacier started to retreat immediate-
ly after reaching its maximum advance.
The Cerro Gordo Moraine has been as-
sumed to represent a significant readvance
because of its different orientation and be-
cause a thin leached zone on gravel, which
is correlated with the retreatal Shelbyville,
is overlain by Cerro Gordo till (Ekblaw and
Willman, 1955). However, the age of the
gravel and till is not definite. In the Peoria
Sublobe, the Le Roy Moraine forms a sim-
ilar strongly lobate moraine inside the
Shelbyville Moraine, and its correlation
with the Cerro Gordo has been suggested.
Both are truncated by the Champaign Mor-
aine, but their exact relation is not clear.
Areola Drift
The Areola Drift, named for Areola,
Douglas County, is based on the Areola
Moraine (Leighton and Brophy, 1961) (pi.
1). The moraine is about 50 miles long
and forms two well defined lobes. The
western lobe is largely a broad, flat-topped
ridge, 3 to 4 miles wide and only 20 to 30
feet high, but the eastern limb is half as
wide and twice as high. The moraine is
truncated at the north, south of Tolono,
by the Pesotum Moraine. In Douglas
County the western lobe enclosed a large
lake (Ekblaw, in Flint et al., 1959), called
Lake Douglas, in which as much as 20 feet
of laminated clays and silts accumulated
(Gardiner, Odell, andHallbick, 1966). The
outlet of the lake along the Embarras Riv-
er, 3 miles northwest of Oakland, is a nar-
row channel about 90 feet deep. The mo-
raine forming the eastern lobe, previously
considered part of the Cerro Gordo Mo-
raine, is narrower and less prominent, and
it abruptly diminishes in size and ends
north of Paris.
Pesotum Drift
The Pesotum Drift, named for Pesotum,
Champaign County, is based on the Peso-
tum Moraine (Leighton and Brophy, 1961)
(pi. 1). The moraine is traceable for only
about 25 miles. It is truncated at the north
end by the Champaign Moraine and at the
south end by the West Ridge Moraine. It
is a flat-topped ridge 1 to 2 miles wide,
rising 25 to 50 feet above the surface in
front of the moraine. It previously was
considered part of the West Ridge Moraine,
from which it is separated by a well defined
valley south of Pesotum, but from there
north to Champaign the separation is only
a slight sag.
West Ridge Drift
The West Ridge Drift, named for West
Ridge, a small village 3 miles southwest of
Villa Grove, Douglas County, is based on
the West Ridge Moraine (Leverett, 1899a)
(pi. 1). Leverett considered this the outer
moraine of his Champaign Morainic Sys-
tem. It is truncated by the Champaign
Moraine on the north but extends eastward
for about 50 miles until overlapped by the
Hildreth Moraine. Like both the Areola
and Pesotum Moraines, it has a north-south
segment that forms a broad flat-topped
ridge 2 to 3 miles wide and rises only
25 feet above the stream along its front.
However, the east-west segment is a prom-
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inent ridge, most of which is 1 to 2 miles
wide and 50 to 75 feet high.
Hildreth Drift (New)
The Hildreth Drift, named for the village
of Hildreth, Edgar County, 5 miles south
of Sidell, is based on the Hildreth Moraine
(pi. 1 ) . The Moraine is a weak ridge, only
20 to 25 feet high, and extends eastward
from its contact with the Champaign Mor-
aine south of Urbana for about 25 miles.
From that point for about 25 miles farther
eastward to the Indiana state line, it is a
narrow but distinct ridge generally 40 to 50
feet high. It becomes much weaker again
near the state line. It has previously been
undifferentiated or included in the Cham-
paign Moraine. It is much smaller than
the massive Champaign Moraine, and its
relation to that moraine is masked by the
overlapping Urbana Moraine.
Ridge Farm Drift (New)
The Ridge Farm Drift, named for Ridge
Farm, Vermilion County, is based on the
Ridge Farm Moraine (pi. 1) and was pre-
viously called the Middle Champaign Mor-
aine in the Danville region (Eveland, 1952).
It is a well defined ridge extending about
25 miles from its contact with the Urbana
Moraine to the Illinois-Indiana state line.
It is 1 to 2 miles wide and its crest has
a maximum height of 30 to 40 feet above
the valley along its front. Several isolated
patches of morainic topography behind the
moraine may represent a temporary stand
during retreat of the ice but are included
in the Ridge Farm Moraine. Although the
Ridge Farm and Hildreth Drifts may be a
continuation of the Champaign Drift east
of the area where it is overlapped by the
Urbana Moraine, evidence of continuity is
lacking and separate names seem prefer-
able.
Champaign Drift
The Champaign Drift, named for Cham-
paign, Champaign County, is based on the
Champaign Moraine (pi. 1), which was
named the Champaign Morainic System by
Leverett (1897). He interpreted the Cham-
paign Morainic System as Substage 2 of the
Early Wisconsin drift sheets. Leverett sub-
divided the morainic system into outer,
middle, and inner ridges, which approxi-
mately correspond to the West Ridge-
Pesotum, Hildreth-Ridge Farm, and Ur-
bana Moraines. Because of the complex
overlapping relations of these moraines
in Urbana, the name Champaign is restrict-
ed here to the main moraine extending
northwest from Champaign for 30 miles to
its termination at Saybrook, McLean Coun-
ty, where it is truncated by the Blooming-
ton Moraine of the Peoria Sublobe. At the
contact of the sublobes, the gray clayey
till of the Champaign Drift is readily dis-
tinguished from the yellow sandy silty till
of the Bloomington Drift. The Champaign
Moraine is 2 to 3 miles wide, and its crest
is generally 50 to 75 feet above the plain
in front of the moraine. The Champaign
Moraine appears to represent a larger than
usual readvance of the Decatur Sublobe,
because the truncation of five moraines at
nearly right angles suggests a major reori-
entation of the ice front. If this readvance
had a comparable movement in the Peoria
Sublobe, it was overriden by the Blooming-
ton readvance. The Champaign Moraine
truncates the Le Roy Moraine but is trun-
cated within 5 miles by the Bloomington
Moraine.
Rantoul Drift (New)
The Rantoul Drift is named for Rantoul,
Champaign County, and is based on the
Rantoul Moraine (pi. 1). The moraine is
truncated by the Illiana Morainic System
at Rantoul, but it extends 15 miles south-
westward, where it merges with the back
slope of the Champaign Moraine. The
ridge is about 2 miles wide and 50 feet
high and has a well defined frontal slope
on the west. The ridge may represent a
temporary stand during retreat of the
Champaign glacier. On the other hand,
it may be a buried extension of the Cerro
Gordo, Pesotum, or West Ridge Moraines,
thinly mantled with Champaign Drift. If
95
the latter relation is confirmed, the name
Rantoul Drift will not be needed.
Urbana Drift
The Urbana Drift, named for Urbana,
Champaign County, is based on the Urbana
Moraine (Ekblaw, 1960 revision of 1941
map) (pi. 1). The moraine was long
mapped as part of the Champaign Moraine,
but it clearly truncates the latter. It forms
a continuous ridge from near Rantoul,
where it is overridden by the Iliiana Mor-
ainic System, for about 50 miles to the
Indiana state line. Its sharply lobate char-
acter and its overlapping relation to the
Champaign, Ridge Farm, and Hildreth
Moraines suggests that it represents a
major readvance. It is generally 1 to 2
miles wide, and where it is most prominent
south of Urbana it is 50 to 75 feet high.
Near Rantoul and Fairmount, well devel-
oped but relatively short secondary ridges
are included in the Urbana Moraine.
Iliiana Drifts (New)
The Iliiana Drifts are named for the vil-
lage of Iliiana on the Indiana state line
northeast of Danville, Vermilion County,
and are based on the Iliiana Morainic Sys-
tem (pi. 1). The name is introduced for the
Erie Lobe area as a replacement for Bloom-
ington (Leverett, 1897), which is now re-
stricted to the Lake Michigan Lobe drift.
The Iliiana Morainic System consists of two
moraines—Newtown and Gifford—that are
in contact throughout most of their 50-mile
length, except near Danville where they are
separated by tributaries of the Vermilion
River. At the contact with the Lake Michi-
gan Lobe drift, the moraines curve sharply
northward, suggesting marginal interfer-
ence of the ice sheets. Although there is
much uncertainty about the relations in
the interlobal complex, the Newtown Mo-
raine almost certainly truncates the Bloom-
ington Moraine, and the Gifford appears
to truncate the Eureka, El Paso, and
Minonk Moraines of the Lake Michigan
Lobe, suggesting that the Iliiana Drifts are
at least slightly younger than the Blooming-
ton and related drifts, which include at
least one major readvance. The till in the
Iliiana Drifts, like that in the Bloomington,
is in part pink to pinkish gray, which sug-
gests that the apparent differences in age
may not be great. However, it seems un-
desirable to continue use of the name
Bloomington in the Decatur Sublobe, not-
withstanding its long usage in both Illinois
and Indiana.
Newtown Drift (New)
The Newtown Drift is named for the vil-
lage of Newtown, Vermilion County, and is
based on the Newtown Moraine (pi. 1),
the outer moraine of the Iliiana Morainic
System. Newtown replaces the name Pilot
(Leighton and Brophy, 1961), derived
from Pilot Grove, which is on the Gifford
Moraine rather than on the Newtown. The
Newtown Moraine is 1 to 2 miles wide and
its front rises sharply 50 to 75 feet, locally
100 feet, above the relatively flat plain in
front. A widespread but generally thin
sheet of outwash, which is part of the
Newtown Drift, accounts for the flatness
of the frontal plain.
Gifford Drift
The Gifford Drift, named for Gifford,
Champaign County, is based on the Gifford
Moraine (Leighton and Brophy, 1961)
(pi. 1), the inner moraine of the Iliiana
Morainic System. The Gifford Moraine
appears to represent a slight readvance of
the glacier onto the back slope of the New-
town Moraine, and its crest is about the
same height as that of the Newtown. How-
ever, the crest is less regular, and locally it
consists of two parallel crests. The mo-
raine is generally 2 to 4 miles wide.
Paxton Drift (New)
The Paxton Drift, named for Paxton,
Ford County, is based on the Paxton Mor-
aine (pi. 1). The moraine extends across
the Decatur Sublobe from the Gibson City
reentrant to the Indiana state line, about
55 miles. Although closely parallel to the
Ellis Moraine behind it, it is only locally
in contact with that moraine. The Paxton
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Moraine previously was considered the
frontal ridge of the Chatsworth Moraine,
but the Paxton and the Ellis should be dif-
ferentiated from the younger moraine on
which the town of Chatsworth is located.
The Paxton Moraine is about 50 miles
long, 1 to 2 miles wide, and 50 to 75 feet
high. It consists of gray clayey till.
Ellis Drift (New)
The Ellis Drift, named for Ellis, Vermil-
ion County, is based on the Ellis Moraine
(pi. 1). The moraine is about 45 miles
long and 1 to 2 miles wide. A much weak-
er moraine than the Paxton, it is commonly
only 20 to 40 feet high, but its continuity
is well defined by parallel valleys that sep-
arate it from the Paxton and Chatsworth
Moraines.
Chatsworth Drift
The Chatsworth Drift, named for Chats-
worth, Livingston County, is based on the
Chatsworth Moraine (pi. 1). Leverett,
(1899a) called it the Chatsworth-Cayuga
Ridge, and Leighton and Ekblaw (1932)
shortened it to Chatsworth Moraine. In
this report Chatsworth is restricted to the
ridge on which the town of Chatsworth is
located. It is a massive moraine, about
75 miles long in Illinois and 3 to 4 miles
wide for most of its length. The crest is
50 to 75 feet high, generally near the front
of the moraine, but it is less distinct and
continuous than that of many moraines.
The surface is generally rough and has
sharper local relief than older moraines in
the Decatur Sublobe. However, the mor-
aine weakens eastward, and near the Indi-
ana state line it is not as prominent as
either the Paxton or Ellis Moraines. At
the Gibson City reentrant, near Chatsworth,
the Chatsworth Moraine appears to trun-
cate both the Ellis and Paxton Moraines.
With only slight reentrant it continues west-
ward into the Peoria Sublobe, where it is
truncated by the Marseilles Morainic Sys-
tem. The Farm Ridge Moraine, which
emerges from beneath the Marseilles about
25 miles farther north, may be equivalent
to the Chatsworth Moraine.
Gilman Drift (New)
The Gilman Drift, named for Gilman,
Iroquois County, is based on the Gilman
Moraine (pi. 1 ) . The moraine is a weak,
discontinuous ridge parallel to the Chats-
worth Moraine and about 40 miles long.
Although the moraine is 3 to 4 miles wide,
it rises only 10 to 25 feet above the plain
of glacial Lake Watseka. Thin patches
of silty clay and sand on the moraine sug-
gest that it was almost entirely covered by
the lake, except at the extreme eastern end
where it rises above the lake plain and
has a normal morainal shape. Because the
moraine is particularly weak in the middle,
Leighton and Brophy (1961) applied the
dual name Ashkum-Bryce, using names
from both segments. The dual nomencla-
ture is not needed, and it is replaced with
Gilman from the central part of the mor-
aine.
St. Anne Drift (New)
The St. Anne Drift, named for St. Anne,
Kankakee County, is based on the St. Anne
Moraine, a discontinuous ridge about 15
miles long that extends southeast from St.
Anne to the front of the Iroquois Moraine
(pi. 1 ) . The moraine is about a mile wide
and only 20 to 40 feet high, except for
Mt. Langham, a sharp kame about 100
feet high at the northwest end of the ridge.
The ridge is broken by outlet channels of
Lake Watseka, and its lower areas are
covered by lake sediments. The St. Anne
Moraine has previously been considered
part of the Marseilles Moraine because it
contains greenish gray clayey till similar
to that in the Marseilles Moraine and be-
cause Mt. Langham has been interpreted
as a kame at the sharp reentrant in the
front. However, the St. Anne Moraine may
be equivalent to the Minooka Moraine,
which has a similar till, or even to the
Rockdale Moraine. If such is the case,
the St. Anne Moraine should be included
in the Lake Michigan Lobe, which is in
keeping with the composition of the till.
Because the morainic pattern is disrupted
by the lake outlets and channels of the
Kankakee Flood, the moraine is given a
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separate name until its relations can be
determined more definitely.
Iroquois Drift
The Iroquois Drift, named for Iroquois
County, is based on the Iroquois Moraine
(Leverett, 1899a) (pi. 1). The moraine
appears to be the terminal deposit of a nar-
row lobe of ice that extended southwest-
ward along the Kankakee Valley and pene-
trated about 8 miles into Illinois along a
15-mile front. The crest of the moraine is
only 30 to 50 feet above the Lake Watseka
plain, and the front is mantled with lake
sediments and sand dunes blown from the
lake plain. The till is largely yellow-gray,
sandy, and silty, and is characterized by
abundant boulders. In earlier years boul-
ders covered many fields, but they have
been hauled away and are now scarce. The
drift clearly truncates the gray clayey till
of the St. Anne Moraine. Farther east in
Indiana the moraine is discontinuous and
is mantled with lake and dune deposits, so
that its occurrence as a distinct moraine has
been questioned. Its relation to the Erie
Lobe or the Saginaw Lobe also is contro-
versial (Zumberge, 1960; Wayne and Zum-
berge, 1965) . Although it usually has been
assumed that the Iroquois Drift is equiva-
lent to the Valparaiso Drift, the moraine is
at least slightly older than the bordering
lake deposits that are related to the Val-
paraiso maximum.
Lake Michigan Lobe
Peoria Sublobe Drifts
The Peoria Sublobe of the Lake Michi-
gan Lobe is named for the city of Peoria,
much of which is on the outermost mor-
aines of the sublobe (fig. 12). It includes
three morainic systems and 20 individual
moraines that represent a minimum of 17
intervals of moraine building. The sub-
lobe includes two major episodes of ice
withdrawal and readvance before and fol-
lowing the building of the Bloomington
Morainic System and one episode perhaps
nearly as significant that occurred before
the building of the Marseilles Morainic Sys-
tem. At all three times the readvance re-
sulted in a major reorientation of the ice
front and was accompanied by recognizable
changes in the composition of the drift.
The drift of the four oldest moraines
—
Shelbyville, Le Roy, Shirley, and Kings Mill
—contains gray tills and is part of the
Delavan Member of the Wedron Forma-
tion. The three moraines of the Bloom-
ington Morainic System contain pink sandy
till, which is part of the Tiskilwa Member.
The eight drifts—Normal through Chats-
worth—are characterized by yellow-gray
silty till and are part of the Maiden Mem-
ber. The three drifts of the Marseilles
Morainic System are medium to dark gray
clayey till and are part of the Yorkville
Member.
In the area of the Marseilles Morainic
System, the four lower members of the
Wedron Formation are preserved locally
in stratigraphic sequence. The persistence
of the distinctive pink Tiskilwa Till, which
characterizes the Bloomington Morainic
System, beneath the Wadsworth Till, which
characterizes the Vaparaiso Drift, suggests
a readvance of as much as 100 miles. Sim-
ilar evidence in this area suggests that the
retreat prior to the glacial advance to the
Bloomington Moraine may have been as
much as 50 miles. Many of the intermedi-
ate readvances may have been 10 to 20
miles. Two or three of the moraines in
this sublobe may represent recessional
stands of the ice front without significant
readvance.
Shelbyville Drift
The Shelbyville Drift continues from its
type locality in the Decatur Sublobe into
the Peoria Sublobe and extends about 35
miles to the Illinois Valley at East Peoria,
where it is overlapped by Le Roy Drift
(pi. 1). The Shelbyville Morainic System
is undifferentiated in the Peoria Sublobe,
although its height and its complex lobate
front suggest that it consists of several
overlapping drift sheets. Only about 5
miles northwest of the reentrant that marks
the contact between the two lobes, the Le
Roy Moraine rises on the Shelbyville and
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apparently overlaps it in two small areas.
The Shelbyville Moraine is 4 to 5 miles
wide, but where it is partially overlapped by
the Le Roy Moraine it is generally about a
mile wide. The Shelbyville Moraine has a
steep, strongly lobate front that rises 75
to 100 feet above the Illinoian till plain.
The presence of the Le Roy Moraine near
the crest of the Shelbyville adds a step
about 50 feet high and makes the Wiscon-
sinan morainic front facing the Havana
Lowland a prominent feature. Both Shel-
byville and Le Roy Drifts consist of gray,
sandy till that is slightly pinkish in some
localities.
Le Roy Drift
The Le Roy Drift, named for Le Roy,
McLean County, is based on the Le Roy
Moraine (Ekblaw, 1941) (pi. 1). The mo-
raine is an inconspicuous east-west ridge 1
to 2 miles wide and 20 to 40 feet high in
its type locality. It continues westward for
about 30 miles from its terminus near the
Champaign Moraine to southwest of
Bloomington. From there it curves south-
ward along the southwest side of Sugar
Creek to the back slope of the Shelbyville
Moraine. This segment is a weak ridge
through the town of McLean, and the Le
Roy glacier may have curved northwest-
ward into the complex area of drift at the
western end of the Shirley Moraine. A
prominent escarpment southwest of Mc-
Lean, frequently shown as the front of the
moraine, appears to be an overridden ero-
sional feature. If the Le Roy Moraine does
not extend southwestward, the ridge along
the Shelbyville crest may be equivalent to
one of the moraines in the Shelbyville Mor-
ainic System farther southeast. Where it
overlaps the Shelbyville Moraine, the Le
Roy Moraine is relatively rough-surfaced
and is 50 to 75 feet high and 2 to 3 miles
wide.
Shirley Drift (New)
The Shirley Drift, named for Shirley,
McLean County, is based on the Shirley
Moraine (pi. 1). The moraine is a con-
tinuous ridge close to the Le Roy Moraine
to the point where the latter curves south-
westward to the Shelbyville Moraine. At
that point the Shirley Moraine appears to
turn northwestward and end at the front
of the Bloomington Moraine. The moraine
is about 25 miles long and about a mile
wide. It is about 50 feet high at Shirley,
but farther east it is more commonly 20
to 30 feet high. It consists of yellow-gray
sandy till similar to that in the eastern part
of the Bloomington Moraine immediately
to the north.
Kings Mill Drift (New)
The Kings Mill Drift is based on the
Kings Mill Moraine (pi. 1 ) , a weak morain-
ic ridge that occurs along the front of the
Bloomington Morainic System for about
10 miles west of Sugar Creek at Blooming-
ton, McLean County. It is named for
Kings Mill Creek, which crosses its eastern
end. It is only about a mile wide, and at
its maximum is 40 feet high. It may repre-
sent a temporary expansion of ice during
the building of the Bloomington Moraine,
but the main Bloomington front is about
a mile farther north.
Bloomington Drifts
The Bloomington Drifts, named for
Bloomington, McLean County, are based
on the Bloomington Morainic System (Lev-
erett, 1897) (pi. 1). Although Leverett
applied the name to all the drift from the
Bloomington Moraine back to the Mar-
seilles Moraine, it since has been restricted
to the closely related moraines around the
edge of the area, the major part of which
is composed of pink till. The Bloom-
ington drifts form one of the most con-
spicuous morainic features in Illinois.
Because of overlapping relations and the
erosional gap at the Illinois Valley, the
moraines composing the morainic system
have different names in different areas. In
the type area the Bloomington Morainic
System is not differentiated into named
moraines, although, locally, double crests
indicate its complex nature. Farther north-
west, two distinct ridges behind the major
front arc differentiated—the Washington
and Metamora Moraines. North of the
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Illinois Valley, the morainic system is differ-
entiated into three moraines, the Sheffield
(oldest), Buda, and Providence Moraines,
which are traceable to their type localities
in the Princeton Sublobe. In the Peoria
Sublobe, the Bloomington Morainic System
completely overlaps the Shelbyville Morain-
ic System north of the Illinois Valley. At
Bloomington the crest of the morainic sys-
tem is about 150 feet high, and north of
Peoria it is as much as 200 feet locally.
The till in the Bloomington Morainic Sys-
tem is characteristically a pink sandy till
throughout the Peoria Sublobe northwest of
the Mackinaw River. From there east to
Bloomington it grades through pinkish gray
to yellow-gray very sandy till that continues
eastward to the end of the moraine in
the Gibson City reentrant. In most locali-
ties the pinkish color of the till readily
differentiates it from the older gray Wood-
fordian tills and from the yellow-tan to
yellow-gray till of the younger Woodfordian
deposits.
Washington Drift (New)
The Washington Drift, named for Wash-
ington, Tazewell County, is based on the
Washington Moraine (pi. 1). The mor-
aine is part of the Bloomington Morainic
System. It extends southeast from the
Metamora Moraine through Washington
and has a well defined front for about 10
miles. Farther southeast the front is in-
distinct. The Washington Drift consists
largely of pink till.
Metamora Drift
The Metamora Drift, named for Meta-
mora, Woodford County, is based on the
Metamora Moraine (Ekblaw, 1941) (pi.
1 ) . The moraine is a well defined ridge 30
to 40 feet high, about a mile wide, and 10
miles long that extends slightly south of
west from its truncation by the Eureka
Moraine to the Illinois River Valley bluffs.
Although it sharply truncates the Washing-
ton Moraine, it is considered part of the
Bloomington Morainic System because of
its probable continuity with the inner mor-
aine of the Bloomington west of the Illinois
Valley. The Metamora Drift consists
largely of till that is a stronger pink than
the till in the other Bloomington moraines
east of the Illinois Valley.
Sheffield Drift
The Sheffield Drift, named for Sheffield,
Bureau County, is based on the Sheffield
Moraine (pi. 1). The moraine, with one
small gap, is directly traceable to the type
locality in the Princeton Sublobe (fig. 12).
It is the outer of three moraines in the
northernmost of two small lobate areas in
the front of the Bloomington Morainic Sys-
tem north of the Illinois Valley. The rela-
tions in the reentrant between the two small
lobes is not entirely clear, but the presence
of only two moraines in the southern lobe
suggests that the Sheffield is overlapped by
the Buda. The Sheffield Moraine is 1 to
2 miles wide, about 15 miles long, and 50
to 75 feet high. The Sheffield Drift is
largely sandy pink till.
Buda Drift
The Buda Drift, named for Buda, Bureau
County, is based on the Buda Moraine,
which is the middle of the three moraines
of the Bloomington Morainic System north
of Peoria (pi. 1). Although it is over-
lapped by the Providence Moraine in one
small area, its continuity to the type local-
ity in the Princeton Sublobe seems reason-
ably definite. In the southern of the two
lobate areas, where it overlaps the Sheffield
Moraine, it is the front of the drift of Wis-
consinan age. It is commonly about 2
miles wide and its crest is 150 to 200 feet
above the Illinoian till plain. The Buda
Drift is largely sandy pink till.
Providence Drift
The Providence Drift takes its name
from Providence, Bureau County, and is
based on the Providence Moraine, the inner
ridge of the Bloomington Morainic System
north of Peoria. The moraine is continuous
northward to its type locality in the Prince-
ton Sublobe (pi. 1). It trends nearly north-
south, showing only a slight response to the
two lobate areas of the earlier moraines. Its
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termination at the Illinois Valley bluffs is
directly in line with the truncated Metamora
Moraine on the east side of the valley, and
the two moraines are probably equivalent.
The Providence Moraine is 2 to 4 miles
wide, about 50 feet high, and its drift con-
sists largely of sandy pink till.
Normal Drift
The Normal Drift, named for Normal,
McLean County, is based on the Normal
Moraine (Leighton and Ekblaw, 1932),
the first moraine behind the Bloomington
Morainic System in the Peoria Sublobe
(pi. 1). It extends westward from the
Gibson City reentrant for about 35 miles
and then is overlapped by the Eureka
Moraine. The Normal Moraine is 1 to 3
miles wide. Its crest is generally 40 to 60
feet above the narrow valley separating it
from the Bloomington Moraine, but it is
75 to 100 feet lower than the crest of the
Bloomington Moraine. The Normal Drift
is more clayey and less sandy than the
Bloomington Drift, and it is the front of
the gray drift that is included in the Maiden
Till Member of the Wedron Formation.
The name Normal has previously been
used to include the Eureka and Fletchers
Moraines, and Leighton and Brophy
( 1961 ) extended it to include the moraines
here called Dover and Paw Paw in the
Princeton Sublobe.
Eureka Drift (New)
The Eureka Drift is named for Eureka,
Woodford County, and is based on the
Eureka Moraine (pi. 1). The moraine
extends across the entire Peoria Sublobe,
about 100 miles. It is 1 to 3 miles wide
and commonly 40 to 60 feet high. It has
a relief of about 100 feet northwest of
Normal, where it overlaps the Normal Mor-
aine, and was deposited on top of the
Normal. The front has a sharp reentrant
where the ice overrode the Metamora Mor-
aine. In the broadened area of the moraine
east of the reentrant, an east-west ridge a
mile north of Roanoke, Woodford County,
probably is an overridden extension of the
Metamora Moraine. Preservation of such a
ridge is not common, as most overridden
moraines are cut away and do not retard
the flow of ice sufficiently to form a reen-
trant. However, the Eureka Moraine,
except where the Normal Moraine is pres-
ent, is the outer limit of the Maiden Till
Member. In many areas the Maiden Till
is a relatively thin deposit, suggesting thin
and mobile ice, which may account for
the reentrant and for preservation of the
buried ridge.
Fletchers Drift (New)
The Fletchers Drift is named for Fletch-
ers, McLean County, which is on the Illi-
nois Central Railroad 3 miles southwest
of Cooksville. It is based on the Fletchers
Moraine (pi. 1), a morainic area 3 to 4
miles wide that extends westward from the
Gibson City reentrant for about 20 miles.
Although previously included in the Normal
Moraine, it has a distinct front, and a well
defined frontal valley separates it from the
Eureka Moraine. Its crest is 30 to 40
feet above the frontal valley.
El Paso Drift
The El Paso Drift, named for El Paso,
Woodford County, is based on the El Paso
Moraine (Leighton and Brophy, 1961) (pi.
1). It was called the Cropsey Ridge by
Leverett (1899a) and the Outer Cropsey
Moraine of the Cropsey Morainic System
by Leighton and Ekblaw (1932). It ex-
tends westward from the Gibson City re-
entrant for about 50 miles, at which point
it is overridden by the Varna Moraine. It
is a well defined, continuous ridge, most
of it 2 to 3 miles wide, but it is relatively
low, only 30 to 40 feet high.
Varna Drift (New)
The Varna Drift, named for Varna, Mar-
shall County, is based on the Varna Mo-
raine (pi. 1 ). The moraine is overridden by
the Minonk Moraine at its southern end. It
extends northward for about 40 miles to
the Illinois Valley bluffs, where it is partly
overlapped by the Mt. Palatine Moraine.
The Varna Moraine previously was called
the Middle Cropsey Moraine (Ekblaw,
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1941). Leighton and Brophy (1961) in-
cluded it in the El Paso Moraine. It is
1 to 3 miles wide and generally only 20
to 30 feet high, except for a high of nearly
50 feet where it overlaps the El Paso Mo-
raine. Although its continuation northward
from the Illinois Valley bluffs near Henne-
pin is not certain, it most likely curves
westward into the Princeton Sublobe and
is equivalent to the Arispie Moraine south
of Bureau Creek and to the Dover Moraine
north of the creek.
Minonk Drift (New)
The Minonk Drift, named for Minonk,
Woodford County, is based on the Minonk
Moraine (pi. 1 ) . The moraine was part of
the Cropsey Morainic System, the northern
part of which was called Inner Cropsey
(Willman and Payne, 1942) and the south-
ern part Middle Cropsey (Ekblaw, 1941).
Leighton and Brophy (1961) restricted the
name Cropsey to this moraine because the
town of Cropsey, McLean County, is on it.
They extended the name northward to in-
clude the Farm Ridge, Gilberts, and Maren-
go Moraines. Because Cropsey was also
used for the El Paso, Varna, Minonk,
Strawn, and Mt. Palatine Moraines, the
confusion can best be resolved by discon-
tinuing use of the name Cropsey. The
Minonk Moraine is 2 to 4 miles wide and
extends across the entire Peoria Sublobe,
about 65 miles. Like the El Paso and
Varna Moraines, it is not high; its crest
is commonly 30 to 40 feet, rarely 50 feet,
above the till plain in front. It differs from
them in having a highly lobate front and
a discontinuous, irregular crest.
Strawn Drift (New)
The Strawn Drift, named for Strawn,
Livingston County, is based on the Strawn
Moraine (pi. 1). The moraine is a weak
morainic ridge between the Minonk and
Chatsworth Moraines near the Gibson City
reentrant. It weakens westward and is
recognizable for only about 15 miles. It is
1 to 2 miles wide and 20 to 30 feet high.
It previously was called part of the Inner
Cropsey Moraine (Ekblaw, 1941).
Chatsworth Drift
The Chatsworth Moraine, although
largely in the Decatur Sublobe (pi. 1 ) , con-
tinues for about 25 miles into the Peoria
Sublobe without notable change before it
is overlapped by the Marseilles Morainic
System. The Chatsworth is clearly older
than the Cullom Moraine of the Marseilles
and may be completely truncated by the
Cullom at their contact rather than extend-
ing to the Ransom Moraine, as mapped.
The Chatsworth Drift consists of the young-
est part of the Maiden Member of the
Wedron Formation in the Peoria Sublobe.
Marseilles Drifts
The Marseilles Drifts, named for Mar-
seilles, La Salle County, are based on the
Marseilles Morainic System (Leverett,
1897) (pi. 1). The morainic system has
generally been called the Marseilles Mor-
aine, but its classification as a morainic sys-
tem is reinstated here. The massive size
of the moraine has been related to at
least two overlapping drift sheets (Willman
and Payne, 1942). The upper and most
prominent part is here named the Ransom
Moraine. Two moraines in different areas
along the front may be contemporaneous,
but they are named separately, the Norway
and the Cullom.
The Marseilles Morainic System is one
of the broader morainic systems, about 10
miles wide for over 50 miles. However, it
tapers to a mile or two wide on the sides
of the lobe, showing that the greater flow
of ice and the greater amount of debris
were transported along the axis of the lobe.
This suggests that the ice front remained
at least close to its maximum position longer
than that of many other moraines. The
crest of the morainic system is about 150
feet above the lake plains, which occur on
both sides.
The Marseilles Drifts (Willman and
Payne, 1942) are the youngest drifts in the
Peoria Sublobe and have the youngest
looking topography. The local relief is
sharper than that of the older moraines,
except possibly that of the Chatsworth, and
many swamps and a few small lakes, rare
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in older moraines, are present. The till
in the Marseilles Morainic System is largely
medium to dark gray and very clayey. It
commonly contains an abundance of small
dolomite pebbles that concentrate on
weathered surfaces and give them the ap-
pearance of gravel. The Marseilles Drifts
are part of the Yorkville Till Member of
the Wedron Formation.
Exposures along the Illinois Valley,
which cuts entirely through the moraine
where the drift is thickest, show that the
Marseilles Drifts are at least 100 feet thick
and overlie drifts of the Maiden, Tiskilwa,
and Delavan Members.
The building of the Marseilles Morainic
System marked the termination of the
Princeton Sublobe, because the morainic
system shows no effect of the westward
lobation initiated by the Green River Sub-
lobe, which continued through the depo-
sition of the Princeton Sublobe. As the
Marseilles Morainic System indicates a sig-
nificant readvance, reorientation, and
change in composition, it may become de-
sirable to reclassify it as the front of a
separate sublobe.
Norway Drift (New)
The Norway Drift, named for the village
of Norway, La Salle County, is based on
the Norway Moraine (pi. 1). The mor-
aine is 1 to 2 miles wide, about 40 miles
long, and generally rises 40 to 60 feet above
the lake plain in front. It forms a distinct
shelf-like area extending to the steeper
front of the Ransom Moraine. On each
side of the Illinois Valley it has a tongue-
like extension that suggests a shallow chan-
nel had been eroded at the present site
of the Illinois Valley when the Norway
glacier reached that position. The channel
must have been relatively shallow because
the more massive Ransom Moraine crosses
the valley without a suggestion of tonguing.
The Norway Drift is probably equivalent
to the St. Charles Drift that, farther north,
diverges from the Marseilles, crosses the
Fox Valley, and is part of the Princeton
Sublobe. It probably is equivalent also to
the Huntley Drift in the Harvard Sublobe.
Cullom Drift
The Cullom Drift, named for Cullom,
Livingston County, is based on the Cullom
Moraine (Leighton and Brophy, 1961)
(pi. 1). The moraine occupies a position
similar to that of the Norway Moraine for
about 35 miles along the southern side of
the Marseilles Morainic System. It is
slightly farther removed from the Ransom
Moraine, except at both ends where it is
overlapped by the Ransom. It is 1 to 3
miles wide, generally about 50 feet high,
and has relatively strong local relief.
Ransom Drift (New)
The Ransom Drift, named for Ransom,
La Salle County, is based on the Ransom
Moraine (pi. 1). The moraine was for-
merly called the Inner Marseilles Moraine
(Willman and Payne, 1942). It is about
100 miles long and 6 to 8 miles wide, but
it tapers to a mile wide at the ends. Its
crest is generally 50 to 100 feet higher than
the crests of the Norway and Cullom Mor-
aines. Although they are separated by
about 30 miles, their similarity in stratigra-
phic position and composition suggest that
the Ransom Drift is equivalent to the Bar-
lina Drift in the Harvard Sublobe.
Drifts of the Green River and Dixon
Sublobes
Patches of relatively weak end moraine
are preserved along the margins of the
Green River and Dixon Sublobes (fig. 12),
and they serve as a basis for morphostrati-
graphic units in local areas. Most of the
drift of the Green River Sublobe is covered
with outwash and dune sand, and no re-
advances have been recognized in it or in
the Dixon Sublobe. The following units
have been differentiated.
Harrisville Drift (New)
The Harrisville Drift is named for Harris-
ville, Winnebago County, 4 miles south of
Rockford, and is based on the Harrisville
Moraine, an area with local morainic ridges
along the north side of the Dixon Sublobe.
The drift is largely gray clayey till. It
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is included in the Esmond Till Member of
the Wedron Formation (Frye et al., 1969).
Temperance Hill Drift (New)
The Temperance Hill Drift is named for
Temperance Hill School 3 miles northwest
of Lee Center, Lee County, and is based
on the Temperance Hill Moraine, which
was mapped by Knappen (1926). It is a
smooth-surfaced ridge about 12 miles long,
a mile wide, and 40 to 50 feet high. It
consists largely of gray sandy till that is
included in the Lee Center Till Member
of the Wedron Formation (Frye et al.,
1969).
Atkinson Drift (New)
The Atkinson Drift is named for Atkin-
son, Henry County, and is based on the
Atkinson Moraine, which consists of patch-
es of morainic topography on the south side
of the Green River Sublobe. In that area
the margin of the glacier was against the
south wall of the Ancient Mississippi Val-
ley, which is the south side of the Green
River Lowland. The morainic area was
partly submerged by outwash from the
glacier during the building of the Bloom-
ington Morainic System. The drift is large-
ly gray sandy till and is included in the
Lee Center Member of the Wedron For-
mation (Frye et al., 1969).
Princeton Sublobe Drifts
The moraines of the Princeton Sublobe
(fig. 12) retain the shape initiated by the
westward spread of the glaciers up the
Ancient Mississippi Valley. The sublobe
includes one morainic system, the Bloom-
ington, 16 named moraines, and the Elburn
Complex in which several discontinuous
and variously oriented moraines are not
differentiated. Some of the moraines may
be contemporaneous, but a minimum of
12 episodes of moraine building is required.
The complexity of names in the sublobe
results from the uncertain relations of sever-
al of the moraines. In a reentrant about
8 miles northeast of Princeton, Bureau
County, the Dover Moraine from the south
makes a sharp curve eastward and termi-
nates in such a way that it could be equiva-
lent to any one of five moraines—Van
Orin, Theiss, La Moille, Paw Paw, or
Arlington—or it could be older than all
of them (pi. 1). The Arlington seems to
be a continuous ridge extending southward
behind the Dover, and it is the least likely
to be equivalent to the Dover. The Van
Orin and Theiss Moraines are composed
largely of pink till of the Tiskilwa Member,
whereas the Dover is the front moraine of
the yellow-tan Maiden Till Member. Both
the Paw Paw and La Moille Moraines ap-
pear to have a core of Tiskilwa Till
mantled at least in places by the Maiden
Till, which is not known to be the case
in the Dover Moraine. It seems most like-
ly that the Dover correlates with the Shab-
bona Moraine, 30 miles northeast. Neith-
er has a distinctive end moraine where it
overlaps the older moraines composed of
Tiskilwa Till.
Only the moraines of the Bloomington
Morainic System continue southward into
the Peoria Sublobe, and none are definitely
traced into the Harvard Sublobe. As in the
Peoria Sublobe, the drift of the Princeton
Sublobe includes four till members of the
Wedron Formation. The basal drift with
gray tills is the Lee Center Till Member,
except in the extreme northern part east of
the Dixon Sublobe, where it is the Esmond
Till Member. These members are the sur-
face drift west of the Princeton Sublobe.
Eight named moraines of the Bloomington
Morainic System are composed of pink
tills of the Tiskilwa Till Member, but be-
cause of overlaps these may represent only
five separate intervals of moraine building.
The overlying Maiden Till Member, char-
acterized by yellow-gray silty till, constitutes
six named moraines that represent at least
four separate stands of the ice front. The
youngest till member, the Yorkville, is pres-
ent only in the St. Charles Moraine, which
is gray clayey till. The contact between
the Tiskilwa and Maiden Till Members is
traceable through the Elburn Complex by
the lithology of the tills rather than along
a morainic front. No extra cycles of re-
advance appear to be required to explain
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the Elburn Complex. The irregularity and
discontinuity of morainic ridges in the com-
plex appears to result from the interaction
of glaciers at the junction of the Princeton
and Harvard Sublobes.
On readvancing after the major retreat
from the Bloomington Morainic System, the
ice front did not retain the slightly lobate
shape of the Bloomington. Consequently,
it first encountered the massive Blooming-
ton Moraine at the reentrant near Mendota.
In that area the ice mounted the back
slope of the Bloomington and deposited the
yellow-tan till of the Maiden Member. At
its most advanced position it deposited a
thin mantle of the till on the Paw Paw and
La Moille Moraines, and locally on the
Theiss Moraine, apparently without greatly
modifying the original hummocky topog-
raphy. This may have been a very brief
advance of thin ice, because the outer mar-
gin of the Maiden Till Member in the low
area to the northeast is the very weak
Shabbona Moraine. In several other regions
the initial deposit of the Maiden Member
is thin, and its margin is represented by a
relatively weak moraine.
Bloomington Drifts
The Bloomington Morainic System (pi.
1 ) forms the front of the Princeton Sublobe
for about 100 miles and is traced, except for
the gap at the Illinois Valley, to its type
locality in the Peoria Sublobe. The Bloom-
ington Morainic System in the Princeton
Sublobe consists of successive sheets of
drift forming a prominent moraine that
rises 1 50 to 200 feet above the Green River
Lowland. To the south it consists of three
moraines, Sheffield, Buda, and Providence,
but in its northern part it has four moraines,
Shaws, Providence, La Moille, and Paw
Paw. Near the middle of the Princeton
Sublobe, the Bloomington has a reentrant
that is a weak reflection of the differentia-
tion of the earlier glaciers into the Green
River and Dixon Sublobes. The Blooming-
ton Drifts are characterized by sandy pink
till.
Although the morainic system is clearly
separated from the younger moraines at the
north and south ends, the differentiation is
indefinite in the middle part, where several
moraines converge and are closely spaced
on the back slope of the Bloomington. For
the present it appears preferable to limit
the Bloomington Morainic System to the
inner limit of the Providence Moraine as
far northeast as the reentrant, but to in-
clude the La Moille and Paw Paw Moraines
north of there, as they have previously been
included in the Bloomington. The Van
Orin and Theiss Moraines occur high on
the Bloomington and, like it, consist largely
of pink till. They may be recessional ridges
formed during withdrawal from the Bloom-
ington, but they clearly diverge from it
southward. The La Moille and Paw Paw
Moraines also are composed largely of pink
till in the reentrant area, but they are
mantled by a thin cover of yellow sand
and silty till that appears to be an outer
overlapping fringe of the Maiden Till Mem-
ber, similar to that composing the Dover,
Shabbona, Arlington, and younger mo-
raines. Farther southwest the La Moille and
Paw Paw Moraines also diverge from the
Bloomington Morainic System.
Sheffield Drift
The Sheffield Drift, named for Sheffield,
Bureau County, is based on the Sheffield
Moraine (MacClintock and Willman,
1959), which is the outer moraine of the
Bloomington Morainic System (pi. 1). It
extends for about 40 miles and is 1 to 2
miles wide. It is 60 to 80 feet high, locally
more than 100 feet, as at Walnut, Bureau
County. It has a rough topography with
sharp relief. The Sheffield Moraine may
be equivalent to the Shaws Moraine, which
forms the front of the Bloomington Drift
north of the overlap south of Amboy.
However, only one moraine is differentiated
outside the Providence in that area, and the
Shaws may be equivalent to the Buda Mor-
aine.
Buda Drift
The Buda Drift, named for Buda, Bureau
County, is based on the Buda Moraine
(MacClintock and Willman, 1959), which
is the middle moraine of the Bloomington
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Morainic System throughout the same area
as the Sheffield (pi. 1). Although separ-
ate from the Sheffield and Providence Mor-
aines in its type area, farther north the
Buda is essentially a step-like area, rarely
more than a mile wide, leading to the steep
front of the Providence Moraine. A dis-
tinct but low crest is commonly present
and is the principal basis for tracing the
moraine. However, overlapping relations
make mapping indefinite in many places.
Shaws Drift (New)
/ The Shaws Drift, named for Shaws, Lee
County, a small village 4 miles east of Am-
boy (pi. 1 ) , is based on the Shaws Moraine,
which is the outer moraine of the Blooming-
ton Morainic System in the northern part
of the Princeton Sublobe (pi. 1). It is
differentiated in two areas, the southern
part about 10 miles long, the northern 15
miles long. In the intervening 8 miles,
several prominent noses or benches suggest
that the Shaws is not entirely overlapped by
the Providence Moraine. The moraine is
generally a mile or less wide and 50 to 100
feet high. It generally has a low crest. It
is probably equivalent to either the Sheffield
or Buda Moraines, or both may be repre-
sented in the two areas mapped as Shaws
Moraine.
Providence Drift
The Providence Drift, named for the vil-
lage of Providence, Bureau County, is
based on the Providence Moraine (Mac-
Clintock and Willman, 1959), which is the
inner moraine of the Bloomington Mo-
rainic System in the southern part of the
Princeton Sublobe (pi. 1). The Providence
Moraine is the most prominent of the
ridges in the morainic system, generally
rising 100 feet or more above the moraines
in front. South of Amboy the ridges form-
ing the moraine crest turn northward into
a lobate area 1 to 2 miles wide and 4 miles
long that appears to represent an extension
of the Providence glacier across the Buda
and Sheffield Moraines. The relations are
masked by sand dunes blown from the
Green River Lowland and require more de-
tailed study. The moraine has greater and
sharper relief than younger moraines in the
sublobe. Small lakes and swampy depres-
sions are common locally in the broader
areas. Where the moraine crosses Princeton
Valley, the partially buried valley of the An-
cient Mississippi River, its surface is about
200 feet lower for nearly 8 miles. The
preservation of exceptionally fresh-looking
kames, eskers, kettle holes, and ice-front
deltas in the area south and west of Wyanet,
Bureau County, suggests that, during with-
drawal of the ice from the moraine, a de-
tached segment of the glacier remained in
the valley and dissipated by stagnation.
Van Orin Drift (New)
The Van Orin Drift, named for Van
Orin, Bureau County, is based on the Van
Orin Moraine (misspelled Van Orion on
pi. 1), which is a well defined ridge about 10
miles long, a mile wide, and rises about 50
feet above the valleys on either side. To
the northeast the moraine appears to blend
into the back slope of the Providence Mo-
raine. Southwestward it terminates sharply
at the relatively flat groundmoraine behind
the Providence, but the moraine may have
curved southward and, if so, it was over-
lapped by the Theiss Moraine. It consists
of pink till of the Tiskilwa Till Member.
Theiss Drift (New)
The Theiss Drift, named for Theiss
Cemetery 3 miles southwest of Sublette,
Lee County, is based on the Theiss Moraine
(pi. 1). The moraine is 16 miles long, 1
to 2 miles wide, and 40 to 50 feet high,
except at the northeast end where it ap-
pears to blend into the back slope of the
Providence Moraine. It consists largely
of the pink till of the Tiskilwa Till Member,
but locally it has a thin cover of yellow-gray
till of the Maiden Till Member.
La Moille Drift (New)
The La Moille Drift, named for La
Moille, Bureau County, is based on the
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La Moille Moraine (pi. 1 ) . The moraine
is a narrow ridge, rarely more than a mile
wide, but traceable for 50 miles. In the
region southwest of Paw Paw, it generally
is a well defined ridge 30 to 40 feet high,
with valleys separating it from adjacent
moraines. In several areas it becomes quite
weak and may be overlapped by the Paw
Paw Moraine. It appears to have a core
of pink till of the Tiskilwa Till Member, but
in numerous shallow borings a mantle of
yellow-gray till of the Maiden Member was
encountered. Near Paw Paw, the ridge ap-
pears to curve northward and continue as
a ridge of the Bloomington Morainic Sys-
tem, and to the north the pink till is
not mantled by the Maiden Member.
Paw Paw Drift (New)
The Paw Paw Drift, named for Paw
Paw, Lee County, is based on the Paw Paw
Moraine (pi. 1). The moraine is traced
for about 50 miles and generally is 1 to
2 miles wide. It is a more prominent ridge
than the La Moille, except in the northern
region, west of De Kalb, where it locally
becomes weak and is difficult to trace.
North of the reentrant near Paw Paw, it
consists largely of pink to pinkish gray till
of the Tiskilwa Till Member, whereas in
the area to the southwest the Tiskilwa Till
has a thin cover of yellow-gray till of the
Maiden Member. North of the area where
the Maiden Till Member is recognized,
thick yellow-gray silts, locally present on
the moraine, appear to be ice-block lake de-
posits. The back slope of the Paw Paw
Moraine and the area it encloses south to
the Shabbona Moraine is a relatively flat
surface, except for numerous shallow de-
pressions with sharp relief, the preservation
of which suggest that the Bloomington ice
in that area dissipated by stagnation.
Shabbona Drift (New)
The Shabbona Drift, named for Shab-
bona, De Kalb County, is based on the
Shabbona Moraine (pi. 1), a weakly mo-
rainic area 1 to 2 miles wide that extends
for about 18 miles along the front of the
more prominent Arlington Moraine. The
Shabbona Moraine is the front of the yel-
low-tan to gray drift of the Maiden Till
Member. Although the moraine as a dis-
tinct topographic feature extends south-
westward from Shabbona for only about a
mile, the distinctive till continues in that
direction as a thin mantle on the Paw Paw
Moraine. Eastward it continues to the
Elburn Complex, within which it is not
recognizable as a topographic feature. How-
ever, the approximate position of the ice
front is shown by the margin of the Maiden
Till Member.
Dover Drift
The Dover Drift, named for Dover, Bur-
eau County, is based on the Dover Moraine
(Cady, 1919) (pi. 1). The moraine is a
smooth-surfaced ridge about 12 miles long,
1 to 2 miles wide, and 30 to 40 feet high.
Its front is the boundary of the Maiden Till
Member in this part of the lobe. North-
ward its continuation is uncertain, as pre-
viously mentioned, but it probably is equiv-
alent to the Shabbona Moraine. South-
ward it is truncated by Bureau Creek, south
of which it appears to correlate with the
Arispie Moraine.
Arispie Drift (New)
The Arispie Drift, named for Arispie
Township, Bureau County, is based on the
Arispie Moraine (pi. 1). The moraine is
an east-west ridge only 4 miles long, 1 mile
wide, and 20 to 30 feet high, on the south
side of Bureau Creek. At its east end it
is truncated by the Illinois Valley. At its
west end it appears to cut across the north
end of the Eureka Moraine, previously
called the Normal Moraine in this area.
The Arispie appears to be a link between
the Dover Moraine and the Varna Moraine
of the Peoria Sublobe, but Leighton and
Brophy (1961) considered this ridge a
local feature and correlated the Eureka
(then called Normal) Moraine with the
Dover Moraine. Although the front of
the Eureka and Dover Moraines is the
contact of the Maiden and Tiskilwa Till
Members, this correlation is not consistent
with the shapes of both older and younger
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moraines, and it does not account for
the Arispie or Varna Moraines. Although
it is short and weak, the Arispie is named
separately because of the uncertainty con-
cerning its correlation.
Arlington Drift
The Arlington Drift, named for Arling-
ton, Bureau County, is based on the Arling-
ton Moraine (Cady, 1919) (pi. 1). The
moraine extends for about 55 miles and
is generally 1 to 3 miles wide. From 2
miles west of Shabbona nearly to Arling-
ton, the moraine appears to be perched on
the steep back slope of the Bloomington
Morainic System, giving it a maximum re-
lief of about 150 feet at Mendota. How-
ever, the crest of the moraine at the top
of the steep slope rises only 30 to 40 feet
above the frontal valley separating it from
the Paw Paw Moraine, which is a better
indication of the thickness of the drift in
the moraine. East of the area of involve-
ment with the Bloomington Moraine, it
descends to a relatively flat plain and is
a readily traceable ridge with sharp lo-
cal relief and a height of 40 to 50 feet.
It continues eastward to the Elburn Com-
plex, where it sharply decreases in size to
an indistinct ridge traceable with difficulty
eastward to Elburn. In this region the
Arlington Moraine has previously been
called the Elburn Moraine. From Arling-
ton southwest to its truncation by the Illi-
nois Valley, it has a smooth surface and
rises about 50 feet above the plain on
either side. The Arlington Moraine ap-
pears to be equivalent to the Mt. Palatine
Moraine south of the Illinois Valley.
Mt. Palatine Drift
The Mt. Palatine Drift, named for Mt.
Palatine, Putnam County, is based on the
Mt. Palatine Moraine (Leighton and Bro-
phy, 1961) (pi. 1). The moraine is about
2 miles wide and extends southeastward
from the bluffs at the Big Bend of the Illi-
nois Valley for 15 miles to the vicinity of
Lostant, where it is truncated by the Min-
onk Moraine. Its crest is 50 to 75 feet
above the plain in front of the moraine.
The drift consists largely of gray silty till.
The moraine probably correlates with the
Arlington Moraine north of the Illinois
Valley. It has been previously correlated
with both the Middle and Inner Cropsey
Moraines, but, as it overlaps the Varna
Moraine and is truncated by the Minonk
at the contact between the Peoria and
Princeton Sublobes, it apparently has no
equivalent to the south, suggesting that
pulses of the ice front in the two sublobes
were not synchronous.
Mendota Drift (New)
The Mendota Drift, named for Mendota,
La Salle County, is based on the Mendota
Moraine (pi. 1). The moraine is a weakly
morainic ridge about a mile wide that ex-
tends for about 40 miles along the base of
the steep back slope of the Arlington Mor-
aine. It generally has a crest of isolated
hills and short ridges rising 20 to 30 feet
above the shallow sag between it and the
Arlington Moraine.
Farm Ridge Drift
The Farm Ridge Drift, named for Farm
Ridge, La Salle County, is based on the
Farm Ridge Moraine (pi. 1 ) . The moraine
was named by Leverett (1899a), who re-
ferred to the town as "Farm Ridge or Grand
Ridge." The town name is now Grand
Ridge. The Farm Ridge Moraine is 1 to
2 miles wide and its crest is 30 to 40 feet
high. It consists of two segments, one
about 35 miles long north of the Illinois
Valley, the other about 15 miles long south
of the valley. Northward it terminates at
the Elburn Complex; southward it curves
to the east and is truncated by the Mar-
seilles Morainic System at nearly right
angles. It appears to have truncated the
Minonk Moraine of the Peoria Sublobe
along the Vermilion River, giving a rela-
tion parallel to that of the Mt. Palatine
Moraine. The character of the Farm Ridge
Drift has been described by Willman and
Payne (1942).
Elburn Drift (New)
The Elburn Drift, named for Elburn,
Kane County, is based on the Elburn Com-
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plex (pi. 1), an area complicated by short
and variously oriented morainic ridges in-
termixed with kames, eskers, and lake
basins. It embraces the area of conflict be-
tween the Princeton and Harvard Sublobes,
and much of the irregularity may have been
caused by stagnation of large segments of
the ice in the reentrant between the lobes.
The northern part of the morainic complex
contains pink till of the Tiskilwa Member,
and the southern part contains yellow-gray
till of the Maiden Member.
St. Charles Drift (New)
The St. Charles Drift, named for St.
Charles, Kane County, is based on the St.
Charles Moraine (pi. 1 ) . The St. Charles
Moraine is a weak and poorly defined mo-
rainic area that extends northeastward
about 25 miles from the front of the Mar-
seilles Moraine, west of Yorkville, almost
to St. Charles, where it is overridden by the
Minooka Moraine. Its front is the contact
of the medium to dark gray clayey till of the
Yorkville Till Member with the yellow-
gray silty till of the Maiden Till Member.
The moraine is broken into disconnected
areas by channels filled with younger out-
wash, and it is traced largely on the basis
of the character of the till. It is included in
the Princeton Sublobe because of its posi-
tion east of the Elburn Complex, but it
does not extend far enough southward to
demonstrate that it had a lobate form like
other moraines of the Princeton Sublobe,
and it perhaps could be as easily assigned
to the Peoria Sublobe.
Harvard Sublobe Drifts
The Harvard Sublobe (fig. 12) consists
of the group of moraines that have a slight
westward bulge north of the Princeton Sub-
lobe and west of the Joliet Sublobe. It
consists of six moraines that contain drift
of four members of the Wedron Formation.
The outermost moraine, the massive Mar-
engo Moraine, consists of the pink till of
the Tiskilwa Member. The Gilberts Mor-
aine contains yellow to pinkish gray till
and is a pinkish phase of the Maiden Till
Member. The Huntley and Barlina Mor-
aines contain the gray clayey till of the
Yorkville Till Member, and the West Chi-
cago and Cary Moraines, part of the Val-
paraiso Morainic System, contain the silty
to gravelly gray till of the Haeger Till Mem-
ber. The tills of the Marengo, Gilberts,
Huntley, and Barlina Drifts can be seen
in sequence along the Algonquin-Huntley
Highway a mile west of Algonquin.
Marengo Drift
The Marengo Drift (Leverett 1899a),
named for Marengo, McHenry County, is
based on the Marengo Moraine (pi. 1 ) , the
outermost moraine in the Harvard Sublobe.
The moraine, commonly referred to as
Marengo Ridge, is about 40 miles long
and 3 miles wide. It is one of the higher
moraines in Illinois, its crest commonly 150
feet and locally 200 feet above the outwash
plain in front of the moraine. It is a
rough-surfaced moraine composed largely
of pink till similar to the till in the Bloom-
ington Morainic System but of a stronger
or deeper pink. The relation of the Mar-
engo Moraine to the Bloomington is partly
masked by the intervening Elburn Complex.
Although the Marengo Moraine has com-
monly been correlated with the Blooming-
ton, it appears to truncate the three Bloom-
ington moraines and the area of ground-
moraine behind them. It is, in effect,
truncated at the south end by the younger
drift of the Maiden Till Member, which
makes it at least equivalent to the younger
part of the Bloomington. The sharp south-
ern termination of the Marengo Moraine
suggests that it was cut away by the glacier
that deposited the thin Maiden Till Mem-
ber.
Gilberts Drift
The Gilberts Drift, named for Gilberts,
Kane County, is based on the Gilberts Mor-
aine (Leighton and Ekblaw, 1932) (pi. 1).
The moraine consists of a low morainic
area behind the Marengo Moraine, about
30 miles long and as much as 6 miles wide.
It differs from the Marengo by the color
of its till, which is yellow-gray to pinkish
gray, much less pink than the Marengo.
A slight change in topography shows where
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the Gilberts ice slightly mounted the back
slope of the Marengo Moraine and then
stagnated without building an end moraine.
The drift is sheet-like and not a ridge. It
has a rough and fresh-looking topography.
Morainic hills are intermixed with kames
and eskers, and flat lake plains surround
many of the hills. The moraine is termi-
nated at the north end by being successively
overlapped by the Huntley, Barlina, and
West Chicago Moraines. Southward it
grades into the eastern part of the Elburn
Complex, which is composed of the Mai-
den Till Member.
Huntley Drift
The Huntley Drift, named for Huntley,
McHenry County, is based on the Huntley
Moraine (Leighton and Willman, 1953)
(pi. 1 ) . The moraine is a low ridge about
8 miles long, most of it less than a mile
wide, and 20 to 40 feet high. Its front is
the outer margin of the Yorkville Member
of the Wedron Formation in the Harvard
Sublobe. Its gray clayey till is slightly
more silty and lighter in color than the till
in the Barlina Moraine, suggesting incor-
poration of Gilberts Drift during the Hunt-
ley readvance. The Huntley and Barlina
Drifts are correlated with the Marseilles
Drift. They were called Kishwaukee by
Leighton and Ekblaw (1932) and later
were called Marseilles (Leighton and others,
in Willman and Payne, 1942).
Barlina Drift (New)
The Barlina Drift, named for Barlina
Road, northwest of Lake-in-the-Hills, Mc-
Henry County, is based on the Barlina
Moraine (pi. 1). The moraine is a rough-
surfaced ridge about 16 miles long, 2 to 3
miles wide, and 20 to 40 feet high. The
drift is largely gray clayey till character-
istic of the Yorkville Till Member. It is
truncated by the West Chicago Moraine at
both ends. It previously was called the
Marseilles Moraine.
Valparaiso Drifts
The Valparaiso Morainic System (pi. 1
)
is largely in the Joliet Sublobe (fig. 12),
but the West Chicago and Cary Moraines
curve northwestward into the Harvard Sub-
lobe. The Valparaiso has a rough and
young-looking morainic topography. It is
relatively thin and is part of the Haeger
Member of the Wedron Formation.
West Chicago Drift
The West Chicago Drift, named for West
Chicago, Du Page County, is based on the
West Chicago Moraine (pi. 1 ) and is traced
to the type area in the Joliet Sublobe. In
the Harvard Sublobe it is a relatively thin
drift, consisting largely of pebbly silty till
characteristic of the Haeger Member of the
Wedron Formation. In places it is a gravel-
ly till. It is readily distinguished from the
clayey till of the Huntley and Barlina Drifts
and from the pink till of the Marengo Drift,
which it overlaps. At its northern end it
rises on the back slope of the Marengo
Moraine, and there is a striking contrast
between the very rough knob and kettle
topography of the West Chicago Drift with
its many poorly drained depressions and
small lakes, and the more rounded, gener-
ally larger hills of the Marengo Moraine.
At Harvard a tongue of West Chicago
Drift protrudes through a gap in the Mar-
engo Moraine about a mile wide and 2
miles long. The tongue is mostly gravel
but the abundance of large kettles and the
local presence of till suggest that the ice
temporarily filled the gap before or during
the building of the moraine just east of the
gap. North of the gap at Harvard, the
West Chicago Moraine rises onto the crest
of the Marengo Moraine, and it nearly over-
laps the ridge before reaching the Wiscon-
sin state line. For a few miles east of
Woodstock, the moraine is broken by out-
wash plains, lake basins, and kame com-
plexes, and its boundary with the younger
Cary Drift is obscure.
Cary Drift
The Cary Drift, named for Cary, Mc-
Henry County, is based on the Cary Mo-
raine (Leighton, 1925b) (pi. 1). The mo-
raine was renamed Monee (Powers and
Ekblaw, 1940) to avoid conflict with the
use of Cary for a substage. Ekblaw (in
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Suter et al., 1959) reinstated Cary for the
moraine, and as Cary has been discontinued
as a substage term (Frye and Willman,
1960), Cary is retained for the moraine.
The Cary Moraine consists largely of till
similar to that in the West Chicago Moraine
and is part of the Haeger Member. It is
a well defined moraine in its type locality
at the boundary between the Harvard and
Joliet Sublobes. Northwestward in the
Harvard Sublobe it extends for 25 miles to
the Wisconsin state line. It consists of
isolated morainic areas separated by out-
wash channels. Outwash plains along its
front indicate at least a temporary stand of
the ice, but the mapping of the front is
questionable in several areas. Many of the
features along the moraine and in the area
back of it to the Fox Lake Moraine appear
to be buried ridges and valleys mantled
by thin Cary Drift.
Joliet Sublobe Drifts
The moraines of the Joliet Sublobe (fig.
12) conform to the outline of the Lake
Michigan Basin and show only local and
low-angle overlaps. The lobe contains two
morainic systems and 19 named moraines,
which represent a minimum of 15 episodes
of moraine building. The Minooka, Rock-
dale, Wilton Center, and Manhattan Drifts
are largely clayey till that is part of the
Yorkville Till Member of the Wedron For-
mation. The Fox Lake and Cary Drifts
and the northern part of the West Chicago
Drift consist largely of silty to gravelly
till that is part of the Haeger Till Member.
The remainder of the Valparaiso moraines,
the Tinley Moraine, and the Lake Border
Moraines consist of clayey till that is part
of the Wadsworth Till Member. The dif-
ferentiation of the Wadsworth and Yorkville
Members south of the area in which the
Haeger Member separates them is based on
the slightly higher siltiness and greater
abundance of gravel lenses in the West Chi-
cago Drift, although much of the drift is
clayey till.
Minooka Drift
The Minooka Drift, named for Minooka,
Grundy County, is based on the Minooka
Moraine (Leverett, 1897), which is the
outermost ridge of the Joliet Sublobe for
about 50 miles. The moraine is largely
a well defined ridge about a mile wide and
60 to 80 feet high. At its southern end it
is sharply truncated by the Des Plaines
River. In the southern 10 miles the mo-
raine has a relatively flat crest, and, as the
crest is below the level of Lake Waupon-
see (fig. 9), it probably was flattened by
wave erosion. Several isolated morainic
hills across the valley east of the southern
end of the moraine that continue southeast-
ward toward Kankakee have previously
been assigned to the Minooka. As they are
more directly in line with the Rockdale
Moraine, they are here assigned to the
Rockdale. However, their spread is such
that they may also include remnants of the
Minooka. The Minooka Drift is largely a
very clayey, medium to dark gray till simi-
lar to that in the Marseilles Morainic Sys-
tem and is included with the Marseilles in
the Yorkville Till Member of the Wedron
Formation. It contains fewer pebbles than
the Marseilles and much of it is darker in
color and slightly more clayey than the
Rockdale, Wilton Center, and Manhattan
Drifts, which are also included in the
Yorkville Member.
Rockdale Drift
The Rockdale Drift, named for Rock-
dale, Will County, is based on the Rock-
dale Moraine (Fisher, 1925) (pi. 1). The
moraine has a well defined front for about
15 miles north of Rockdale. It is about
3 miles wide and rises 40 to 50 feet above
the bottomland along the Du Page River.
It extends about 25 miles south of the
Illinois Valley and consists of isolated mor-
ainic areas rising above the surface of the
Lake Wauponsee plain.
Wilton Center Drift (New)
The Wilton Center Drift, named for
Wilton Center, Will County, is based on
the Wilton Center Moraine (pi. 1). The
moraine is a narrow, well defined ridge
about a mile wide and 40 feet high in its
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northern part, but at Wilton Center it
broadens to as much as 7 miles and extends
25 miles to the Indiana state line. Al-
though the front is readily traced eastward
to the Kankakee Valley, where it is steep-
ened by erosion, the morainic topography
east of Peotone is weak. The broadened
area may include equivalents of the Man-
hattan Moraine, but a second front or
crest has not been traced through the
area. The entire moraine has previously
been included in the Manhattan Moraine.
Manhattan Drift
The Manhattan Drift, named for Man-
hattan, Will County, is based on the Man-
hattan Moraine (Fisher and Ekblaw, in
Fisher, 1925) (pi. 1). The moraine ex-
tends from Joliet southeastward for about
20 miles. It has a well defined front near
Manhattan and rises 40 to 50 feet above
the sag between it and the Wilton Center
Moraine. Its eastern margin is not definite
and it may blend into the back part of the
Wilton Center Moraine.
Haeger Member of the Wedron Formation.
The drifts of the remaining part of the mo-
rainic system belong to the Wadsworth
Member.
In the northern part of the morainic
system, the central and eastern sections
have no traceable morainic ridges or crests,
and the drift is referred to as Valparaiso
undifferentiated. In the middle and south-
ern parts, morainic fronts or crests are
present in a few areas (Leighton, in Leigh-
ton and Willman, 1953; Ekblaw, in Suter
et al., 1959; Leighton and Brophy, 1961),
but they are connected along the moraine
with considerable uncertainty. South of
the Des Plaines Valley, they are recognized
by morainic topography descending into
and partially blocking the valleys. Between
the valleys the boundaries are commonly
placed at the front of higher hills, stream
diversions, and ice front lakes or swamps.
The moraines appear to represent minor
pulses in retreat of the ice front, probably
with slight readvance, and they account for
the formation of an unusually broad mo-
rainic belt.
Valparaiso Drifts
The Valparaiso Drifts, named for Valpar-
aiso, Indiana, are based on the Valparaiso
Morainic System (Leverett, 1897, from
manuscript by L. C. Wooster) (pi. 1). The
Valparaiso previously was called the "mo-
raine of the Lake Michigan glacier" by
Chamberlin (1882). Where relations to the
older drift are exposed along the Des Plaines
Valley and the Sag Channel, the drift is
relatively thin, mantling a rough surface
(Bretz, 1955). The northern part has a very
rough surface, with many lakes, lake basins
partially filled with peat, and numerous
kames and eskers. The middle and south-
ern parts have strong local relief, but lakes
are scarce. The system is 30 miles wide
at the Wisconsin state line because of the
westward bulge into the Harvard Sublobe,
but the part in the Joliet Sublobe is 12
miles wide. Through most of its extent in
Illinois the Valparaiso Morainic System is
about 8 miles wide.
At the north end, the Fox Lake, Cary,
and West Chicago Drifts are included in the
West Chicago Drift
The West Chicago Drift, named for West
Chicago, Du Page County, is based on the
West Chicago Moraine (Leighton, 1925b)
(pi. 1). The West Chicago Moraine is the
front ridge of the Valparaiso Morainic
System in the Joliet Sublobe, and is the
one moraine continuously present from the
Harvard Sublobe to the Indiana state line,
about 80 miles. The moraine is 1 to 3
miles wide, and its crest is commonly 40
to 50 feet high. The front is easily traced
and is marked by a distinct increase in
roughness of the topography, but it gener-
ally is not as steep as the fronts of many
of the older Woodfordian moraines.
Cary Drift
The Cary Moraine, described under the
Harvard Sublobe, is located at the contact
of the Joliet and Harvard Sublobes (pi. 1).
The major part is in the Harvard Sublobe,
but the moraine continues southward from
Cary for about 6 miles. At the southern
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end it blends into the area mapped as
Valparaiso undifferentiated. It is about a
mile wide and has a rough topography, with
individual hills 50 to 60 feet high.
Fox Lake Drift
The Fox Lake Drift, named for Fox
Lake, Lake County, is based on the Fox
Lake Moraine (Powers and Ekblaw, 1940)
(pi. 1). The moraine is a kame-moraine,
2 to 3 miles wide and about 25 miles long.
Most of the hills consist largely of gravel,
and the drift, therefore, is included in the
Haeger Till Member of the Wedron For-
mation. However, in some exposures the
till is clayey and more like the till of the
Wadsworth Till Member. The surface of
the extensive outwash plains along the front
of the moraine is higher than that of most
of the kames in the moraine, which sug-
gests an ice stand with rapid melting and
final dissipation by stagnation. The mo-
raine ends by blending into the undifferenti-
ated Valparaiso Drift to the south.
Wheaton Drift
The Wheaton Drift, named for Wheaton,
Du Page County, is based on the Wheaton
Moraine (Ekblaw, in Suter et al., 1959)
(pi. 1 ) . The Wheaton Moraine is the first
moraine back of the West Chicago Moraine
from about 5 miles north of Wheaton south-
east to the Indiana state line, about 60
miles. It is probably contemporaneous with
the Cary Moraine, but there is no distinct
moraine in the intervening area. South
of the Des Plaines Valley it previously was
called the Monee Moraine, but that name
has had only slight use and is discontinued.
and Wheaton Moraines. It may be equiv-
alent to the Fox Lake Moraine, with which
it was previously correlated (Leighton and
Willman, 1953), but it cannot be traced
through the intervening 10 miles.
Roselle Drift
The Roselle Drift, named for Roselle,
Du Page County, is based on the Roselle
Moraine (Ekblaw, in Suter et al., 1959)
(pi. 1). The moraine is a narrow ridge
separating the Keeneyville and Palatine Mo-
raines and has been traced for only 10
miles.
Palatine Drift
The Palatine Drift, named for Palatine,
Cook County, is based on the Palatine Mo-
raine (Powers and Ekblaw, 1940) (pi. 1).
The moraine is a low, relatively weak mo-
rainic ridge about a mile wide and 18 miles
long. At both ends the Palatine Drift
blends into undifferentiated Valparaiso
Drift.
Westmont Drift (New)
The Westmont Drift, named for West-
mont, Du Page County, is based on the
Westmont Moraine (pi. 1), which extends
from north of the Des Plaines Valley to the
Indiana state line for about 25 miles. It
is one of the more poorly defined moraines
in the Valparaiso Morainic System. It
previously was correlated with the Palatine
Moraine (Leighton and Willman, 1953),
but it cannot be traced to the Palatine
through the intervening area, and the Pala-
tine could, instead, be equivalent to the
Clarendon Moraine.
Keeneyville Drift
The Keeneyville Drift, named for Keen-
eyville, Du Page County, is based on the
Keeneyville Moraine (Ekblaw, in Suter et
al., 1959) (pi. 1). The moraine extends
southeast from Keeneyville for about 40
miles and then blends into the back slope
of the Wheaton Moraine. The Keeneyville
is much less distinct than the West Chicago
Clarendon Drift
The Clarendon Drift, named for Claren-
don Hills, Du Page County, is based on
the Clarendon Moraine (Leighton, in
Leighton and Willman, 1953) (pi. 1).
From 8 miles north of the Des Plaines
Valley the moraine has been traced south-
eastward for 25 miles. At the north end
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it blends into the undifferentiated Valpa-
raiso Drift, and at the south end it merges
with the back slope of the Westmont Mor-
aine.
Tinley Drift
The Tinley Drift, named for Tinley Park,
Cook County, is based on the Tinley Mor-
aine (pi. 1). The moraine originally was
called the Tinley Park Moraine (Leighton
and Ekblaw, 1932), but the name was later
shortened to Tinley (Bretz, 1939). The
Tinley is the first moraine back of the Val-
paraiso Morainic System, and it extends
from Wisconsin to Indiana, about 80 miles.
It is generally 1 to 3 miles wide. Its front
is well defined from the Indiana state line
northward to its contact with the undiffer-
entiated Valparaiso Morainic System, about
25 miles south of the Wisconsin state line.
The exact position of its front from there
to the state line is uncertain in many places
(Willman and Lineback, 1970). It has a
rough surface comparable to that of the
Valparaiso moraines and lacks a distinct
crest. Some hills rise 40 to 50 feet above
the frontal valley.
Lake Border Drifts
The Lake Border Drifts, named for their
position between the Valparaiso Morainic
System and Lake Michigan, are based on
the Lake Border Morainic System (Lever-
ett, 1897) (pi. 1). The morainic system
was differentiated by Leverett into an
Outer, or West, Ridge equivalent to the
Park Ridge Moraine^and probably topart
of the Tinley Moraine aMfte-^orthr'aMid-
dle Ridge, equivalent to the Deerfield and
Blodgett Moraines; and an East Ridge,
equivalent to the Highland Park Moraine.
The system consists of five morainic ridges
a mile or less in width, separated by nar-
row valleys, and traceable with little diffi-
culty except in the northernmost 10 miles,
where there is some overlapping (Willman
and Lineback, 1970). The moraines ter-
minate southward where they pass below
the Lake Chicago plain, except for the
Blue Island Ridge, which has been corre-
lated in part with the Park Ridge Moraine
(Bretz, 1939). The Lake Border Drifts
are included in the Wadsworth Member of
the Wedron Formation and are largely a
gray clayey till, generally with a lower con-
tent of pebbles and coarser materials than
the older drifts. The moraines rise only
20 to 30 feet above the valleys separating
them, and they have a relatively smooth
surface.
Park Ridge Drift
The Park Ridge Drift, named for Park
Ridge, Cook County, based on the Park
Ridge Moraine (Bretz, 1939) (pi. 1), is
the outermost ridge of the Lake Border
System. It is the longest of the Lake Bor-
der moraines, extending for 40 miles south
from the Wisconsin state line, not including
the isolated segment at Blue Island, which
is 12 miles farther south.
Deerfield Drift
The Deerfield Drift, named for Deerfield,
Lake County, is based on the Deerfield
Moraine (Bretz, 1939) (pi. 1). The mo-
raine is about 30 miles long, ending at the
south in the Lake Chicago plain. At the
north end it appears to be overlapped by
the Highland Park Moraine about a mile
south of the Wisconsin state line.
Blodgett Drift
The Blodgett Drift, named for Blodgett,
Lake County, is based on the Blodgett
Moraine (Bretz, 1939) (pi. 1). The mo-
raine is about 20 miles long. It appears to
be overlapped by the Highland Park Mo-
raine about 4 miles south of the Wisconsin
state line.
Highland Park Drift
The Highland Park Drift, named for
Highland Park, Lake County, is based on
the Highland Park Moraine (Bretz, 1939)
(pi. 1). The moraine extends southward
from the Wisconsin state line for about
30 miles, where it is truncated partly by
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the shore of Lake Michigan and partly by
the beach of the Glenwood stage of Lake
Chicago. The Highland Park Moraine has
slightly higher relief than the other moraines
in the Lake Border Morainic System. Its
crest is 50 to 60 feet above the frontal
valley in many areas.
Zion City Drift
The Zion City Drift, named for Zion
(formerly called Zion City), Lake County,
is based on the Zion City Moraine (Ek-
blaw, in Suter et al., 1959). The moraine
consists of three small ridges that rise
slightly above the surrounding lake plain
about 5 miles south of the Wisconsin state
line. It is the youngest moraine in Illinois.
Illinoian Drifts
The Illinoian moraines are useful as a
basis for morphostratigraphic classification
only in local areas, largely in central and
western Illinois. The morainic areas south
and east from the ridged drift of the
Kaskaskia Valley are discontinuous, are
not named individually, and have not been
correlated in a sequential pattern related
to glacial fronts. The two till sheets differ-
entiated in the Vandalia region as rock-
stratigraphic units (Jacobs and Lineback,
1969)—the Smithboro and Vandalia Till
Members of the Glasford Formation —
probably extend over much of the south-
eastern part of the state, and their extent
may eventually be correlated with some of
the morainic ridges. For the present, how-
ever, morphostratigraphic classification is
not useful in that area.
The following drifts are based on Illi-
noian moraines and may be used locally.
Mendon Drift
The Mendon Drift, named for Mendon,
Adams County, is based on the Mendon
Moraine (Fryc, Willman, and Glass, 1964)
(pi. 2). The moraine is a nearly continu-
ous ridge along the outer margin of the
Illinoian till plain from the Mississippi Val-
ley near Warsaw, Hancock County, to the
Illinois Valley at Pearl, Pike County, about
90 miles. It is largely a smooth-surfaced
ridge 1 to 2 miles wide with gentle front
and back slopes, but in places it consists
of elongate hills with axes parallel to the
front. The crest of the moraine is com-
monly 50 to 100 feet above the Kansan
till plain in front. In several areas there
is greater relief on the back slope, which
suggests that stagnation of the glacier be-
gan when the ice was at maximum extent.
Morainic hills at the margin of the Illinoian
drift in Jersey County probably are the
southward continuation of the Mendon
Moraine. The Mendon Moraine was used
as the basis for an informal rock-strati-
graphic unit in northwestern Illinois (Frye
et al., 1969), but it is herein replaced by
the name Kellerville, and Mendon is re-
tained for the moraine.
Table Grove Drift (New)
The Table Grove Drift, named for Table
Grove, Fulton County, is based on the Ta-
ble Grove Moraine (pi. 2). The moraine
was formerly called the Buffalo Hart Mo-
raine (Ekblaw, in Wanless, 1957), but the
Buffalo Hart Moraine is now restricted to
its type area in Sangamon County because
the correlation across the large gap of the
Illinois Valley is questionable. It seems
more likely that, when the Table Grove
Moraine was deposited on the upland, the
lobe extended down the Illinois Valley,
overflowed onto the bluffs, and deposited
the moraine that extends from the reentrant
near Astoria, Fulton County, to the mouth
of the La Moine River on the south side
of Schuyler County. This moraine has
been correlated with the Jacksonville Mo-
raine (Wanless, 1957) and with the Men-
don Moraine (Leighton and Brophy,
1961 ) . The presence of two Illinoian drifts
at numerous places in Greene, Macoupin,
and Jersey Counties suggests that the Table
Grove ice front extended down the Illinois
Valley. The morainic ridge near Otterville,
Jersey County, may be the extension of the
Table Grove Moraine onto the upland east
of th@ Illinois Valley. If, on the other
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hand, the Table Grove Moraine correlates
with the Jacksonville, the Mendon Drift
must contain at least two cycles of drift
deposition.
The Table Grove Moraine is essentially
continuous northward from Table Grove
to near Maquon, southern Knox County.
From there it may connect with the Wil-
liamsfield Moraine in eastern Knox County,
forming a prominent reentrant in the front,
as previously mapped (Ekblaw, in Flint et
al., 1959), or it may connect through
Galesburg with the Oneida Moraine in
northwestern Knox County. The contrast
between the highly oriented drainage pat-
tern of the flat till plain in front of the Table
Grove and Oneida Moraines and the un-
oriented pattern behind the two moraines
suggests that they are equivalent. The clay
mineral composition of the tills, also, favors
the correlation, which in effect relates the
Table Grove-Oneida front with the outer
margin of the Hulick Till Member of the
Glasford Formation.
Oneida Drift (New)
The Oneida Drift, named for Oneida,
Knox County, is based on the Oneida Mo-
raine (pi. 2), which is a smooth-surfaced
low ridge traceable from Nekoma, Henry
County, nearly to Galesburg, Knox County,
about 15 miles. It is only 20 to 30 feet
high, except for a 75-foot kamic hill (Pilot
Knob) at Oneida, and it is distinguished
largely by the contrast in topography at its
front, as previously noted.
Williamsfield Drift (New)
The Williamsfield Drift, named for Wil-
liamsfield, Knox County, is based on the
Williamsfield Moraine (pi. 2). The mo-
raine is a weakly morainic ridge only a mile
wide that extends south from Williamsfield
for about 7 miles. It represents a stand of
the ice front during deposition of the Hulick
Member of the Glasford Formation. On
the south it appears to be truncated by the
Oak Hill Moraine. On the north it may
connect with isolated patches of morainic
topography near Victoria, Galva, and Ke-
wanee.
Oak Hill Drift (New)
The Oak Hill Drift, named for Oak Hill,
Peoria County, is based on the Oak Hill
Moraine (pi. 2). The moraine is a nearly
continuous ridge that extends about 20
miles, from the front of the drift of Wis-
consinan age west of Dunlap, Peoria Coun-
ty, southwest to Farmington, Fulton Coun-
ty. The moraine is 40 to 50 feet high and
rarely more than a mile wide. It marks
the front of the Radnor Till Member of the
Glasford Formation. It may be equivalent
to a low morainic ridge that extends south
from Canton for about 6 miles.
Jacksonville Drift
The Jacksonville Drift, named for Jack-
sonville, Morgan County, is based on the
Jacksonville Moraine (Ekblaw, in Ball,
1938b; Ekblaw and Wanless, in Wanless,
1957) (pi. 2). The moraine is a dis-
continuous belt of morainic hills 50 to 100
feet high that extends eastward from the
Illinois Valley bluffs through Jacksonville.
Farther southeast it may connect with a
broad morainic belt from Waverly, Morgan
County, to Farmersville, Montgomery
County. The segment from Jacksonville to
the Illinois Valley bluffs has a gravel core
in places, and, as it is nearly at right angles
to the front of the Table Grove Moraine,
it may be a crevasse deposit. The Jack-
sonville Moraine was used as the type for
the Jacksonville Substage (Leighton and
Willman, 1950), but the Jacksonville Mo-
raine does not correlate with a traceable
change in the stratigraphic sequence, and
these deposits are included in the Monican
Substage.
Buffalo Hart Drift
The Buffalo Hart Drift, named for Buffa-
lo Hart, Sangamon County, is based on the
Buffalo Hart Moraine (Leverett, 1899a)
(pi. 2). The moraine is a broad area of
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morainic topography that extends from
San Jose, Mason County, to Taylorville,
Christian County. It has unusually high
and sharp relief for an Illinoian moraine
—
some hills are 75 to 100 feet high. It has
straight ridges oriented at right angles to the
front that appear to be crevasse fillings, as
well as numerous conical hills that are
probably kames. The morainic front with
its typical end-moraine topography is par-
ticularly well developed near Buffalo Hart.
The youthful appearance of the topography
has caused many people, starting with Lev-
erett (1899a) to question its Illinoian age.
The loess mantle is thick and exposures of
a soil on the drift are scarce, but a few
exposures and samples from auger holes
confirm the presence of the Sangamon Soil
on the drift (Johnson, 1964). The Buffalo
Hart Drift has the mineral composition of
the Radnor Till Member, which suggests its
correlation with the Oak Hill Moraine west
of the Illinois River, rather than with the
Table Grove Moraine, with which it was
previously correlated (Wanless, 1957). The
Buffalo Hart Moraine was used as the basis
for the Buffalo Hart Substage of the Illinoi-
an Stage (Leighton and Willman, 1950).
To establish the youngest Illinoian sub-
stage in western Illinois, where the strati-
graphic relations are better shown, and
to avoid the duplicate use of names, Buffalo
Hart is retained for the moraine but the
youngest Illinoian substage is called Ju-
bileean Substage.
Alluvial Terraces
Alluvial terraces are treated in this re-
port as informal stratigraphic units. The
following terraces, all of Woodfordian age
(except possibly the Brussels Terrace) have
been named in Illinois:
Bath Terrace (Wanless, 1957).
Named for Bath, Mason Coun-
ty.
Beardstown Terrace (Wanless,
1957). Named for Beards-
town, Cass County.
Brussels Terrace (Rubey, 1952)
Named for Brussels, Calhoun
County.
Buffalo Rock Terrace (Willman
and Payne, 1942). Named
for Buffalo Rock, an isolated
rock hill in the Illinois Valley,
near Ottawa, La Salle County.
Deer Plain Terrace (Rubey,
1952) . Named for Deer Plain,
Calhoun County.
Festus Terrace (Robertson,
1938 ) . Named for Festus, Mis-
souri.
Havana Terrace (Wanless,
1957). Named for Havana,
Mason County.
Indian Creek Terrace (Willman
and Payne, 1942). Named
for Indian Creek, north of
Wedron, La Salle County.
Manito Terrace (Wanless,
1957). Named for Manito,
Mason County.
Mankata Terrace (Leighton and
Willman, 1949). Named for
valley trains of Mankato age.
Ottawa ; Terrace (Willman and
Payne, 1942). Named for
Ottawa, La Salle County.
Serena Terrace (Willman and
Payne, 1942). Named for
Serena, La Salle County.
Sulphur Springs Terrace (Will-
man and Payne, 1942).
Named for Sulphur Springs,
near Wedron, La Salle County.
Wedron Terrace (Willman and
Payne, 1942). Named for
Wedron, La Salle County.
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TIME STRATIGRAPHY
According to the A.C.S.N. Code
(1961, p. 657), "A time-stratigraphic unit
is a subdivision of rocks considered solely
as a record of a specific interval of geologic
time." The code also states, "Boundaries
of time-stratigraphic units at the type local-
ity or area are defined by objective criteria.
. . . Geographic extension of a time-strati-
graphic unit from its type section or area
can be accomplished only as criteria of time
equivalence are available, and then only
within the limits of accuracy imposed by
physical (including isotopic) or paleonto-
logic criteria." The geographic applicabili-
ty of time-stratigraphic units diminishes
with diminishing rank. Therefore, the
System and Series categories may be con-
sidered as applicable world-wide, the Stage
category as continent-wide, and the Sub-
stage category as regional.
Quaternary System
The Quaternary System was proposed
in 1829 by Desnoyers (Wilmarth, 1925)
to include all post-Tertiary time as ex-
pressed by the deposits in the basin of the
Seine River in France. The definition is
loose and is based on the placement of the
end of the Tertiary System, but, as this
position in time coincides with the be-
ginning of the Pleistocene Series, it presents
no practical problem to modern classifica-
tion. In Illinois classification, the Quater-
nary System is equivalent to its one series,
the Pleistocene.
Pleistocene Series
The term Pleistocene was introduced by
Lyell in 1839 as a replacement for Newer
Pliocene (Lyell, 1833) to apply to the
marine strata in the Mediterranean region
in which more than 70 percent of the
species are species still living. In the light
of present knowledge, such a definition
would include much of the time now as-
signed to the late Tertiary. In 1 846 Forbes
used the word Pleistocene to apply to the
"glacial epoch," thus giving a climatic impli-
cation—a redefinition to which Lyell agreed
in 1873. A definition based on climatic
change as evidenced by continental glacia-
tion is generally used in North America,
as was indicated by Wilmarth in 1925 (p.
49): "... Pleistocene epoch includes
the deposits of the Great Ice Age, as it is
popularly known, and contemporaneous
marine, fluviatile, lacustrine, and volcanic
rocks ..." Such a statement, however,
does not diminish the need for a type sec-
tion, and debate concerning the definition
of an appropriate type section in the Medi-
terranean region has not subsided. In more
recent years, Gignoux (1943) proposed the
top of the marine Calabrian of southern
Italy as the lower boundary, but Movius
(1949) and Migliorini (1950) proposed
the base of the Calabrian and its presumed
nonmarine equivalent, the Villafranchian,
as the base of the Pleistocene. At the 18th
International Geological Congress in Great
Britain in 1948, a commission was appoint-
ed to study this problem, and a report was
made at the 19th International Geological
Congress in Algiers in 1952. Although
the commission's report generally agreed
with placement of the boundary at the
base of the Calabrian or Villafranchian,
the debate and disagreement continue.
Correlation of the marine sequence of the
Mediterranean region with the marine se-
quence of North America has not been
firmly established, but the vertebrate fauna
of the Villafranchian has been correlated
with the Blancan fauna of the western
United States, which in turn has been cor-
related with the Nebraskan (McGrew,
1944; Frye, Swineford, and Leonard,
1948).
In interior North America, placement of
the basal contact of the Pleistocene is a
practical problem mainly in the Great
Plains region, where early Pleistocene de-
posits rest unconformably on late Tertiary
deposits (Frye and Leonard, 1952). In
Illinois and adjacent states, the earliest ap-
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pearance of deposits genetically related to
the first episode of continental glaciation is
considered as marking the base of the
Pleistocene. Nonglacial deposits that can
be correlated with these are, of course, also
classed within the Pleistocene.
In Illinois, reference sections showing the
base of the Pleistocene are not of great
significance because the lowermost stages
are based on type localities in Iowa, Ne-
braska, and Kansas. Early Pleistocene de-
posits (Nebraskan Stage) overlying bed-
rock are known from several localities in
central western Illinois (e.g., Enion and
Zion Church Sections, table 6; Big Creek
and Otter Creek Sections, table 7; Banner
West Section (SE SE SE Sec. 3, T. 6 N.,
R. 5 E., Fulton County). Some deposits
of Grover Gravel and Mounds Gravel that
may be of Nebraskan age and rest on bed-
rock may represent the base of the Pleisto-
cene, but such correlations are entirely too
tenuous to allow use of the localities in
which the gravels occur as reference sec-
tions. The base of the Pleistocene Series,
like that of the Quaternary System, is
based on successions and definitions estab-
lished far from Illinois and they are used
here by correlation.
signed to the lower one (Calvin, 1897).
The name Nebraskan was proposed for
the lower till in 1909 by Shimek on the
basis of its supposed extension into Ne-
braska, and this term has enjoyed general
acceptance in the Missouri River Basin
region.
The type locality is in the glaciated part
of eastern Nebraska and consists of glacial
tills and associated outwash. The top of
the Nebraskan Stage in the type area is
the top of the Afton Soil. Reed and
Dreeszen (1965, p. 23) stated that the
oldest known till in Nebraska is the Elk
Creek Till overlying the pro-glacial David
City sand and gravel (Lugn, 1935), which
rests on Pennsylvanian limestones and
shales. Therefore, the base of the David
City sand and gravel in eastern Nebraska
is the type for the base of the Nebraskan
Stage, as well as for the base of the Pleisto-
cene Series as it is used in the central
United States.
In Illinois, exposures of till of Nebraskan
age, or other deposits definitely correlated
with the Nebraskan Stage, are exceedingly
rare. Such exposures are limited to the
central western part of the state (e.g.,
Enion, Zion Church Sections, table 6).
Nebraskan Stage
The name Nebraskan was proposed by
Shimek (1909) for the lowermost till at
the Afton Junction-Thayer exposures in
Union County, Iowa. This lowermost till
had earlier been called Kansan by Cham-
berlin (1894, 1895) and by Calvin (1896),
on the basis of its supposed extension into
northeastern Kansas. However, Bain in
1897 (p. 464) stated: "A preliminary
examination as far south as Kansas City
seemed to show that the older drift did
not come to the surface, and accordingly
the upper drift at Afton Junction is pre-
sumably the surface drift of eastern Kansas,
though the matter has not been fully stud-
ied." As a result of Bain's work, Kansan
was transferred to the upper drift in the
Union County, Iowa, exposures, and the
name Albcrtan, or sub-Aftonian, was as-
Aftonian Stage
Chamberlin proposed the term Aftonian
in 1894 for Afton Junction, midway be-
tween Afton and Thayer in Union County,
Iowa, where deposits he thought repre-
sented an interglacial stage were exposed
in a gravel pit. He included within his
Aftonian the "forest bed" deposits and
outwash sand and gravel earlier described
by McGee (1890). During subsequent
years, usage has transferred the standard of
comparison to the accretion-gley deposits
on till of Nebraskan age in southern Iowa
(the Nebraskan gumbotil of Kay and Ap-
fel, 1929) and to the deeply developed in-
situ Afton Soil profile developed in till of
Nebraskan age (e.g., Iowa Point Section,
Doniphan County, Kansas; Frye and Leon-
ard, 1952). Although there is reasonable
doubt concerning the age of the gravels
exposed at Afton Junction, as previously
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noted, the name Aftonian is retained be-
cause of its long accepted use. However,
the type for the Aftonian should be con-
sidered the Afton Soil. As a reference
section for Illinois, the deeply developed
Afton Soil at the Zion Church Section
(table 6) meets the necessary requirements
as a paratype.
Kansan Stage
The name Kansan, although first pro-
posed by Chamberlin in 1894, was assigned
its present position in 1897 (Calvin, 1897)
after Bain (1897) had demonstrated the
correlation of the upper till in the Afton
Junction area of Union County, Iowa, with
the surface drift of northeastern Kansas.
Although the Afton Junction gravel pit
must be recognized as the original type
locality, the fact that the name was trans-
posed from that locality after the till had
been traced to northeast Kansas, for which
the stage was named, clearly implies that
the actual type is in that part of Kansas.
Acting on that presumption, Frye and
Leonard in 1952 proposed three reference
sections in Atchison and Doniphan Coun-
ties, Kansas, for the Kansas till. As they
also included within the Kansan Stage the
Atchison Formation below the till and the
Meade Formation that is stratigraphically
equivalent to at least part of the till and
locally overlies it, a type sequence for the
Kansan Stage could appropriately be con-
sidered as extending from the base of the
type Atchison Formation (Atchison Coun-
ty, Kansas) upward through the Kansas
till to the top of the Meade Formation.
The stage is terminated at the top by the
top of the Yarmouth Soil.
Many suitable reference sections for the
Kansan Stage have been described in cen-
tral western Illinois. Included with this
report are the Enion, Tindall School, and
Zion Church Sections (table 6). Previous-
ly published sections include, among others,
Big Creek and Big Sister Creek in Fulton
County, Mill Creek in Adams County,
Petersburg Dam, Rushville (4.5 W), and
Taylorville Dam Sections (table 7).
Yarmouthian Stage
The Yarmouthian Stage is based on the
Yarmouth Soil, described by Leverett
(1898c) from its occurrence in a well sec-
tion near Yarmouth, Des Moines County,
Iowa. It was described as the interval of
weathering and organic accumulation sep-
arating the Kansan and Illinoian glacial
deposits. The adjectival ending was added
to Yarmouth by Frye, Swineford, and Leon-
ard (1948) to distinguish the stage from
the soil.
The original type section of the Yar-
mouth has not been available for study for
many years. However, in Lee County,
Iowa, adjacent to Des Moines County on
the south, two sections of Yarmouth Soil
have been described in detail (Willman,
Glass, and Frye, 1966). The Fort Madi-
son Section contains 13 feet of accretion-
gley resting on till of Kansan age and over-
lain by till from the earliest episode of
Illinoian glaciation. This section could,
therefore, serve as a paratype for the Yar-
mouthian Stage. In this section the top
of the Yarmouth Soil defines the top of the
stage. The Donnellson Section, also in Lee
County, Iowa, contains an in-situ Yarmouth
Soil developed in Kansan till and serves as
a reference section wherein only a soil-
stratigraphic unit represents the stage. As
Des Moines and Lee Counties, Iowa, are
adjacent to Illinois on the west, correlations
with these localities are readily made.
In the stratigraphic sections in this re-
port, the Yarmouthian Stage is represented
by the Lierle Clay Member (accretion-
gley) of the Banner Formation at the Zion
Church Section (table 6), and by in-situ soil
profiles in the Banner Formation at the
Enion and Tindall School Sections (table
6) and in the Mounds Gravel in the Cache
and Gale Sections (table 6). Other pub-
lished sections that describe the Yarmouth-
ian in Illinois include the Dixon Creek
East, Lierle Creek, Little Menominee East,
Seehorn, and Taylorville Dam Sections
(table 7).
Illinoian Stage
Leverett (in Chamberlin, 1896) named
the Illinois till sheet and introduced
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(1899a) the term Illinoian Stage. He in-
cluded within it all the deposits between
the Yarmouthian and Sangamonian Stages
(of present usage) and named it for the
Illinois Glacial Lobe. Leverett considered
the extent of the lobe to be the type region
and did not specify a particular type sec-
tion. As the stratigraphic code (A.C.
S.N., 1961) requires that stages be defined
from type sections, it is desirable to specify
a paratype section within the type region.
The Tindall School Section (table 6) is
an appropriate paratype section for the
Illinoian Stage. There the Illinoian depos-
its overlie truncated Yarmouth Soil devel-
oped in till of the Banner Formation of
Kansan age; typical deposits of all three
substages are present; and they are termi-
nated at the top by an in-situ Sangamon
Soil developed in till, overlain by the
Markham Silt Member of the Roxana Silt
of earliest Wisconsinan age.
Liman Substage
The Liman Substage of the Illinoian
Stage was named and described by Frye,
Willman, and Glass (1964, p. 27). It is
named for Lima Township, Adams County,
and described from the Pryor School Sec-
tion, NE NE SE Sec. 11, T. 2 N., R. 8 W.
At the type section the Liman Substage is
represented by the Petersburg Silt and the
Kellerville Till Member of the Glasford
Formation. It rests on truncated Yarmouth
Soil developed in the Banner Formation
of Kansan age, and is terminated at the
top by a truncated soil overlain by Wis-
consinan loess. Other geologic sections
included with this report that may be
considered typical of the Liman Substage
are Cottonwood School, Enion, New Salem
Northeast, Pleasant Grove School, and
Tindall School (table 6). At the New
Salem Northeast Section, the top of the well
developed Pike Soil in Kellerville Till de-
fines the top of the substage.
Monican Substage (New)
The Monican Substage of the Illinoian
is herein named for the village of Monica,
Peoria County, and is based on the Jubilee
College Section described in table 6. It is
the substage above the Liman and below
the Jubileean. The Monican replaces, in
part, the Jacksonville or Jacksonvillian Sub-
stage of previous literature.
In the type area, the Hulick Till Member
of the Glasford Formation rests on shale
of Pennsylvanian age. The till is overlain
at an erosional contact by outwash sand,
silt, and gravel that is partly leached and
oxidized in its upper part. The top of the
Monican Substage is defined as the top of
this unnamed soil in outwash of the Toulon
Member of the Glasford Formation. The
type sequence of the next younger sub-
stage, the Jubileean, immediately overlies
this minor soil.
Jubileean Substage (New)
The Jubileean Substage of the Illinoian
is herein named for Jubilee College State
Park, Peoria County, and is based on the
Jubilee College Section described in table
6. It is the uppermost substage of the
Illinoian Stage. The Jubileean replaces, in
part, the Buffalo Hart or Buffalohartian
Substage of earlier literature.
In the type section, silt and fine sand
that is calcareous, gray, and massive over-
lies the soil at the top of the Monican Sub-
stage. This silt and sand is the upper part
of the Toulon Member of the Glasford
Formation and is overlain by the Radnor
Till Member. A strongly developed in-
situ profile of Sangamon Soil occurs in the
top of the Radnor Till. The Sangamon
Soil is overlain by Roxana Silt of Altonian
age.
Sangamonian Stage
The name Sangamon interglacial stage
was proposed by Leverett (1898b, p. 171-
181) from Sangamon County. The inter-
glacial stage was based on a soil that oc-
curred above the tills of Illinoian age and
was overlain by loesses of Wisconsinan age.
Leverett designated the type locality as
northwestern Sangamon County, and point-
ed out that the presence of the soil had
been noted by Worthen (1873b). The ad-
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jectival ending, to designate use as a time-
stratigraphic unit and to differentiate the
stage from the soil, was introduced by
Frye and Leonard in 1952.
In view of the fact that the original well
section, described by Worthen and quoted
by Leverett, was not re-examined by Lever-
ett or any subsequent worker, it seems
desirable to designate paratype sections for
the time-stratigraphic unit as well as for
the soil-stratigraphic unit.
The Rochester Section (table 6), in
eastern Sangamon County, is representa-
tive of the accretion-gley largely of Sanga-
monian age, the Berry Clay Member of
the Glasford Formation. It occurs above
glacial till of Illinoian age and is overlain
by loess of Wisconsinan age. At the Chap-
in Section (table 6) in Morgan County,
adjacent to Sangamon County on the west,
the Sangamon Soil is an in-situ profile de-
veloped in till and is overlain by the oldest
unit of Wisconsinan loess. The Sangamon
Soil at the Chapin Section is designated as
a paratype for the stage.
Wisconsinan Stage
The term East-Wisconsin Formation was
proposed by Chamberlin in 1894. In 1895
he changed the name to Wisconsin For-
mation. Leverett (1899a) gave a compre-
hensive description of the Wisconsin drift
sheets of Illinois and called them the
Wisconsin stage. The initial description
was based largely on patterns of end mo-
raines, and it clearly included much less
than is now placed within the stage (Frye et
al., 1968). The evolutionary history of the
Wisconsinan Stage is shown diagrammati-
cally in figure 13, and its spatial relations
to radiocarbon dates in figure 14. Table
1 lists the stratigraphically significant radio-
carbon dates from Illinois.
The adjectival ending was first used by
Frye, Swineford, and Leonard in 1948 in
Kansas to identify the stage distinctively as
a time-stratigraphic unit, and the adjectival
ending was introduced into Illinois by Frye
and Willman in 1960.
The Wisconsinan Stage in the Lake
Michigan Lobe was redefined by Frye and
Willman in 1960, and was defined in more
detail and slightly modified in 1968 by
Frye et al. That definition is accepted for
this report. The base of the Wisconsinan
Stage was defined as the base of the Rox-
ana Silt on the A-horizon of the Sangamon
Soil. Although no one section was desig-
nated as the type for the stage, the basal
contact was described as occurring in the
Cottonwood School Section (table 6)
where the Markham Silt Member of the
Roxana Silt rests on the A-zone of the
Sangamon Soil developed in till of the
Hulick Till Member of the Glasford For-
mation. The Cottonwood School Sec-
tion is suggested as a paratype section for
the Wisconsinan Stage where it is represent-
ed by a sequence of loesses. The upper
boundary of the Wisconsinan Stage was de-
fined as the contact between the Cochrane
till and the post-Cochrane deposits in
Ontario, Canada (Frye et al., 1968, p.
E12)
Altonian Substage
The Altonian Substage was named (Frye
and Willman, 1960; Frye et al., 1968) for
Alton, Madison County, and was based on
the sequence of Roxana Silt exposed in
the Alton Quarry Section (Leonard and
Frye, 1960). It is the lowest and oldest
subdivision of the Wisconsinan Stage. In
the type region, reference sections include
the Reliance Whiting Quarry Section (table
7) and the Pleasant Grove School Section
(table 6). The base of the Altonian Sub-
stage coincides with the base of the Wis-
consinan Stage and is drawn at the contact
of the Markham Silt Member of the Rox-
ana Silt on the A-zone of the Sangamon
Soil developed in deposits of Illinoian age.
Although finite radiocarbon dates have not
as yet been obtained from the base of the
Altonian Substage, reasonable extrapola-
tions suggest 75,000 B.P. as a probable
date. The top of the Altonian, in contrast,
is extensively dated by the radiocarbon
method and falls at approximately 28,000
B.P. Stratigraphically, this boundary is
placed at the contact of the Robein Silt
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on the Roxana Silt, or, in the absence of
the Robein Silt, at the top of the Farmdale
Soil developed in the Roxana Silt or in
equivalent glacial deposits (Winnebago
Formation) in northern Illinois. By the
extrapolated radiocarbon time scale, the
Altonian Substage occupies more than half
the time span of the Wisconsinan Stage
(figs. 13 and 14). In the loess sequence,
the Altonian Substage contains all of the
Roxana Silt, and in the glacial sequence it
contains all of the Winnebago Formation.
The molluscan fauna of the late Altonian
has been described by Leonard and Frye
(1960), and the radiocarbon dates are
listed in table 1 and located graphically
in figure 14.
Farmdalian Substage
The Farmdalian Substage is named for
Farmdale, Tazewell County. The term
Farmdale Substage was first proposed by
Leighton and Willman in 1950. The term
Farmdalian Substage was first proposed
by Frye and Willman in 1960 and was
defined in detail (Frye et al.) in 1968.
The type section is the Farm Creek
Section (table 6), which was the original
type section for the Farmdale and still is
the type for the Farmdale Soil and the
Robein Silt. The section was described by
Leverett (1899a, p. 128) and by Leighton
(1925a, 1926b). The Farm Creek Rail-
road Cut Section nearby also has been de-
scribed (Leonard and Frye, 1960; Frye and
Willman, 1960), and it is that section that
serves as the type for the Morton Loess.
The Robein Silt, on which the Farmdalian
Stage is based, rests on the Roxana Silt
and is overlain by the Morton Loess. The
molluscan fauna of the Farmdalian has
been described by Leonard and Frye
(1960).
The Farmdalian is more thoroughly
covered, both stratigraphically and geo-
graphically, by radiocarbon dates than any
other substage in Illinois. The several
dozen dates from the Robein Silt, from the
Roxana Silt and Winnebago Formation
below, and from the overlying Morton
Loess and Wedron Formation, are listed
in table 1, and their position is shown
graphically in figure 14. The time span
of the substage in the type section is from
approximately 28,000 B.P. to approximate-
ly 22,000 B.P. radiocarbon years. The
history of the usage of the terms Farmdale
and Farmdalian is shown in figure 13.
Woodfordian Substage
The Woodfordian Substage was named
for Woodford County (Frye and Willman,
1960; Frye et al., 1968), where deposits
of this age are exposed over nearly the
entire county. It is based on the sequence
of deposits above the contact of the Morton
Loess on the Robein Silt, as it occurs in
the type area of those formations, upward
to the base of the Two Creeks deposits
typically exposed in east-central Wisconsin.
Described stratigraphic sections with this
report that may be considered partial para-
types for the substage include the Farm
Creek, Maiden South, and Wedron Sec-
tions (table 6). Its upper boundary is
the contact of till with waterlaid silt, clay,
sand, and the "forest bed" at Two Creeks,
Wisconsin, described by Thwaites and
Bertrand (1957, p. 856). In the loess
sequence of Illinois, the exposures of Peoria
Loess in the Cottonwood School (table 6)
and Frederick South (table 7) Sections are
paratypes for the Woodfordian. The mol-
luscan fauna of the Woodfordian, largely
collected from the Peoria Loess, has been
described (Leonard and Frye, 1960).
Radiocarbon dates from the mid-part of
the Woodfordian are few, but many dates
have been determined in association with
its basal contact (table 1, figure 14) that
serve to place its base at approximately
22,000 radiocarbon years B.P. Many
radiocarbon dates also have been obtained
from the Two Creeks deposits of Wisconsin
(Black and Rubin, 1968; Broecker and
Farrand, 1963) that indicate a probable
radiocarbon age of 12,500 B.P. for the
top of the substage.
The history of the terminology of the
Woodfordian is shown graphically in figure
13. In the earlier Illinois literature, Hud-
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sonian, Quebecan, Manitoban (Leighton,
1931), Iowan, Tazewell, Cary (Leighton,
1933), and the redefined Mankato (Leigh-
ton, 1957a) all fall within the Woodford-
ian Substage. Other rejected time terms
that fall within the Woodfordian include
Bowmanville intraglacial, St. Charles intra-
glacial, and Gardena intraglacial (Leighton,
1960).
Twocreekan Substage
The Twocreekan Substage was named
for Two Creeks, Manitowoc County, Wis-
consin (Frye and Willman, 1960; Frye et
al., 1968). It was defined on the basis of
the description of the classic Two Creeks
deposits 2 miles east of Two Creeks in the
bluff of Lake Michigan (Sees. 11 and 12,
T. 21 N., R. 25 E.) by Thwaites and Ber-
trand (1957, p. 856), who stated that more
than 10 feet of lake clay overlies a till
and is overlain locally by silt and sand, on
which occurs the well known forest bed.
Many radiocarbon dates have been deter-
mined from the forest bed at the top of the
Two Creeks deposits (Black and Rubin,
1968; Broecker and Farrand, 1963), and
a reasonable extrapolation gives a time
span for the Twocreekan from 12,500 to
11,000 radiocarbon years B.P.
Deposits of the Twocreekan Substage
cannot generally be differentiated in the
stratigraphic sequence in Illinois.
Valderan Substage
The Valderan Substage was named for
Valders, Manitowoc County, Wisconsin
(Frye and Willman, 1960; Frye et al.,
1968). The type locality is the exposures
in the quarry at Valders, described by
Thwaites (1943) and by Thwaites and Ber-
trand (1957). A Valders substage was
proposed by Thwaites (1941, 1943) and
was modified by Leighton (1957a, 1960).
As defined by Frye and others in 1968,
the base of the substage is the contact
of Valders till on the Two Creeks forest
bed, and the top is the contact at the top of
Cochrane till below post-Cochrane deposits
in the James Bay Lowland of Ontario,
Canada (Hughes, 1956, p. 5; 1965). The
apparent time span of the Valderan Sub-
stage is from 11,000 to 7,000 radiocarbon
years B.P., athough the radiocarbon dating
of its upper contact is only an approxima-
tion.
In Illinois, suitable reference sections
of the Valderan Substage have not been de-
scribed. The substage is represented in
the deposits of Lake Chicago, in the valley-
train deposits of the Mississippi Valley, and
by climatically induced deposits of gravel,
sand, and silt on the tills of the Wedron
Formation and in some minor valleys.
The gravel, sand, and silt deposits have
been radiocarbon dated (table 1) and they
contain vertebrate fossil remains locally.
Holocene Stage
The Holocene Stage, although based on
a term and a concept that developed more
than a century ago, has never been properly
defined as a time-stratigraphic unit. It has
been accepted as a replacement for Recent
by the U.S. Geological Survey (Cohee,
1968) but without formal stratigraphic
definition. For formal use in Illinois we
propose that Holocene Stage replace the
term Recent Stage as the youngest time-
stratigraphic subdivision of the Pleistocene
Series. In that sense it may be defined as
embracing all deposits younger than the
top of the Wisconsinan Stage, as presently
defined. In radiocarbon years the Holo-
cene extends from approximately 7,000
B.P. to the present.
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GLOSSARY
The glossary is divided into three sections. Section A contains rejected stratigraph-
ic names, section B lists names of glacial lakes, lake stages, and shorelines, and section C
gives names of peneplains, straths, and erosion surfaces.
A. REJECTED STRATIGRAPHIC NAMES
Albertan Drift Sheet
Dawson and McConnell, 1895. Named
for province of Alberta, Canada. Earliest
glaciation. Accepted by Chamberlin
(1896) for oldest of two drift sheets differ-
entiated by McGee in eastern Iowa (Lever-
ett, 1897, 1899a; Calvin, 1897). Replaced
by Kansan and Nebraskan Stages.
Arlington Heights Moraine
Leighton and Ekblaw, 1932. Named
for Arlington Heights, Cook County. Wood-
fordian. Replaced by Tinley Moraine.
Ashkum-Bryce Moraine
Leighton and Brophy, 1961. Named for
towns in Iroquois County. Woodfordian.
Replaced by Gilman Moraine.
Bentley Formation
Fisk, 1938. Named for Bentley, Grant
Parish, Louisiana. Equivalent to the Smith-
land surface gravel (Leighton and Will-
man, 1949). Pliocene-Pleistocene. In-
cluded in the Mounds Formation.
Bowmanville Substage
Baker, 1920b. Named for Bowmanville,
Cook County. Low-water stage of Lake
Chicago. Equated with Two Creeks peat
by Bretz (1955). Substage between Cary
and Mankato (Leighton, 1960). Not ac-
cepted as definite evidence of low-water
stage (Hough, 1958). Woodfordian. De-
posits included in Equality Formation.
Brussels Formation
Rubey, 1952. Named for Brussels, Cal-
houn County. Deposits in Brussels Ter-
race. See also Lake Brussels. Equivalent
to Cuivre Terrace deposits (Robertson,
1938). Related to Illinoian ice blocking
Mississippi River at St. Louis (Rubey,
1952; Leighton and Brophy, 1961). Be-
cause there is no evidence of Sangamon
Soil and Roxana Silt on the sediments,
the Illinoian age is questionable and the
deposits are tentatively assigned to the
Equality Formation.
Buffalo Hart Substage
Leighton and Willman, 1950. Named for
Buffalo Hart, Sangamon County. Based
on the Buffalo Hart Moraine. Illinoian.
Replaced by Jubileean Substage. Name
retained for the moraine.
Cary Substage
Leighton, 1933. Named for Cary, Mc-
Henry County. Equated with "Middle
Wisconsin." Interval from the base of the
Minooka Drift in Illinois to the base of the
Mankato-age drift in eastern Wisconsin,
which then was the base of the Valders
Drift and the top of the Two Creeks de-
posits. Restricted (Leighton, 1957a) by
correlating type Mankato (Minnesota) with
deposits older than Two Creeks, including
Port Huron (Michigan). Included in
Woodfordian (Frye and Willman, 1960).
Name retained for Cary Moraine (see
Monee Moraine).
Centralian Series, Epoch
Kay, 1931. Named for Centralia, Mar-
ion County. Includes Illinoian and Sang-
amonian. Use in Illinois discontinued in
1952.
Coal Hollow Moraine
Cady, 1919. Named for village of Coal
Hollow, Bureau County. Included in
Arlington Moraine.
128
Columbia Group
McGee, 1886a, 1886b. Named for Dis-
trict of Columbia. Used in Illinois by
Hershey (1895) as Columbia Formation
and divided into three members—Florence
Gravel, Valley Loess Member, and Upland
Loess Member. Included in Equality For-
mation, Roxana Silt, and Peoria Loess.
Cropsey Morainic System
Named for Cropsey, McLean County.
Called Cropsey Ridge (Leverett, 1899a),
Cropsey System (Leighton and Ekblaw,
1932). Restricted to Cropsey Moraine
(Leighton and Brophy, 1961). Wood-
fordian. Replaced by several named mor-
aines (see Minonk Drift under Morpho-
stratigraphy).
Cuivre Terrace
Robertson, 1938. Named for the Cuivre
River, tributary of the Mississippi River
north of St. Charles, Missouri. Equivalent
to Brussels (see above).
Eldoran Series, Epoch
Kay, 1931. Named for Eldora, Hardin
County, Iowa. Includes Iowan, Peorian,
and Wisconsin Stages. Redefined (Kay
and Leighton, 1933) to consist of Wis-
consin and Recent Stages, the Wisconsin
consisting of Iowan, Tazewell, Cary, and
Mankato Substages. Use in Illinois dis-
continued in 1952.
Farm Creek Substage
Leighton, 1960. Named for Farm Creek,
Tazewell County. Included in Farmdalian
Substage of present usage.
Farmdale Loess, Substage
Leighton, in Wascher, Humbert, and
Cady, 1948; Leighton and Willman, 1949,
1950. Named for Farmdale, Tazewell
County. Previously called Late Sangamon
Loess. Type section NE SW SE Sec. 30,
T. 26 N., R. 3 W., Tazewell County.
Farmdale Loess subdivided (Frye and Will-
man, I960) into Farmdale Silt (at top) and
Roxana Silt. Farmdale Silt replaced by
Robein Silt. Farmdale Substage replaced
by Farmdalian Substage (at top) and Al-
tonian Substage (Frye and Willman, 1960).
Wisconsinan. Farmdale retained for
Farmdale Soil.
Florence Gravel Member
Hershey, 1895. Named for village of
Florence or Florence Township, Stephenson
County. Equated with Port Hudson Mem-
ber of Columbia Formation in Mississippi
Embayment. Exposed in banks of Yellow
and Crane Creeks, a few miles west and
south of Freeport, where it can be examined
only at low-water level. Probably basal
part of deposits in Lake Silveria (Hershey,
1896d). Altonian. Included in Equality
Formation.
Florencia Formation
Hershey, 1897b. Modification of Flor-
ence (see above).
Gardena Substage
Leighton, 1960. Named for Gardena,
Tazewell County. Type section 3 miles
north of Gardena is same as Farmdale
type section. Assumed intraglacial interval
between Iowan and Tazewell Substages.
Equivalent to contact between Morton
Loess and Shelbyville Drift.
Grandian Epoch, Series
Kay, 1931. Named for Grand River
Valley of southwestern Iowa. Includes
Nebraskan and Aftonian. Use in Illinois
discontinued in 1952.
Hennepin Gravel/ Cady, 1919. Named for Hennepin, Put-
nam County. Name applied to gravel in
the terrace at Hennepin. Included in the
Henry Formation.
Hudsonian Substage
Leighton, 1931. Named for Hudson
Bay, Canada, around which the ice fields
were approximately equally developed.
Equated with Late Wisconsin (Port Huron,
Des Moines Lobe, and younger). Discon-
tinued by Kay and Leighton (1933).
Iowan Loess, Stage, Substage
Chamberlin, 1894, named East Iowan;
dropped " East" in 1 896. Named for the
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state of Iowa. Applied to the younger of
the two tills of McGee ( 1890) . Defended
by Calvin (1899), Alden and Leighton
(1917), Kay and Graham (1943), Leigh-
ton (1958a, 1960), and Leighton and Bro-
phy (1966). The existence of the Iowan
as a separate glaciation was questioned by
Leverett (1909, 1929c, 1929d). Ruhe,
Rubin, and Scholtes (1957) suggested it
was pre-Farmdale. Ruhe and Scholtes
(1959) and Ruhe et al. (1968) rejected
the Iowan, interpreting it as eroded Kan-
san. Leighton (1931) made the Iowan a
substage of the Wisconsin. This usage
was rejected for Illinois by Frye and Will-
man (1960). Leverett (1898a) applied the
name Iowan Loess to the loess both be-
neath and outside the Wisconsin till. Leigh-
ton (1931) called both Peorian Loess, later
(1933) restricted Peoria to the loess out-
side the Wisconsin till and applied Iowan
to the loess beneath the till, and still
later (1965) used Iowan for part of the
loess previously called Peorian. Frye and
Willman (1960) replaced Iowan Loess
with Morton Loess.
Jacksonville Substage
Leighton and Willman, 1950. Named
for Jacksonville, Morgan County, and
based on the Jacksonville Moraine. Illi-
noian. Replaced by Monican Substage.
Name retained for the moraine.
Joliet Conglomerate
Goldthwait, 1909. Named for Joliet,
Will County. Cemented gravel overlain by
Valparaiso Drift. Called Joliet Outwash
Plain by Fisher (1925). Included in Wed-
ron Formation.
Kempton Moraine
Leighton and Brophy, 1961. Named for
Kempton, Ford County. Woodfordian.
Not differentiated from Ransom Moraine.
Kishwaukee Moraine
Leighton and Ekblaw, 1932. Named for
Kishwaukee River in McHenry County.
Later replaced by Marseilles. Woodford-
ian. Now differentiated into the Huntley
and Barlina Moraines.
Lafayette Gravel
Hilgard, 1891. Named for Lafayette
County, Mississippi. Replaced the descrip-
tive term Orange Sand (Safford, 1856).
Replaced by Grover Gravel and Mounds
Gravel.
Late Sangamon Loess
Leighton, 1926b. Named for assumed
age. Replaced by Farmdale. Now equiv-
alent to Robein and Roxana Silts.
Manitoban Substage
Leighton, 1931. Named for province of
Manitoba, Canada. Center of radiation of
Iowan glacier. Discontinued by Kay and
Leighton (1933).
Mankato Substage
Leighton, 1933. Named for Mankato,
Minnesota. Originally defined for glacial
substage younger than Two Creeks de-
posits. In Lake Michigan Lobe renamed
Valders by Thwaites (1943). Mankato
redefined to lie below the Two Creeks by
Leighton (1957a). Included in Wood-
fordian Substage by Frye and Willman
( 1960) . Upper Mankato and Lower Man-
kato Terraces in Mississippi Valley named
for assumed age (Leighton and Willman,
1949, 1950).
Mendon Till
Frye, Willman, and Glass, 1964. Named
for Mendon, Adams County. Replaced
Payson Till (Leighton and Willman, 1950)
.
Used in northwestern Illinois (Frye et al.,
1969) . Replaced by Kellerville Till Mem-
ber. Name retained for Mendon Moraine.
Monee Moraine
Powers and Ekblaw, 1940. Named for
Monee, Will County. Proposed to replace
Cary, which had been used for a substage.
Cary reinstated for the moraine in type
area (Ekblaw, in Suter et al., 1959).
Monee replaced by Wheaton farther south.
Montgomery Formation
Fisk, 1938. Named for Montgomery,
Grant Parish, Louisiana. Equivalent to
the Havana Strath deposits (Leighton and
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Willman, 1949, 1950). Pliocene-Pleisto-
cene. Included in the Mounds Formation.
Ottumwan Epoch, Series
Kay, 1931. Named for Ottumwa, Wa-
pello County, Iowa. Includes Yarmouth
and Kansan. Use in Illinois discontinued
in 1952.
Payson Substage
Leighton and Willman, 1950. Named
for Payson, Adams County. Earliest Illi-
noian substage. Replaced by Liman (Frye,
Willman, and Glass, 1964).
Peorian Loess, Substage
Leverett, 1898a. Named for Peoria,
Peoria County. Interglacial stage between
Iowan and Wisconsin glaciations. Re-
placed Toronto, used by Chamberlin
(1895), because of uncertain correlation
to Illinois. Use for interglacial interval
discontinued by Leighton (1931). Peorian
Loess (Alden and Leighton, 1917)
changed to Peoria Loess (Frye and Will-
man, 1960).
Pilot Moraine
Leighton and Brophy, 1961. Named
for Pilot Grove, Vermilion County. Re-
placed by Newtown Moraine.
Prairie Formation
Fisk, 1938. Named for prairies near
Aloha, Grant Parish, Louisiana. Equiva-
lent to Mankato Terrace (Leighton and
Willman, 1949, 1950), Festus Terrace
(Robertson, 1938), Deer Plain Terrace
(Rubey, 1952), Bath Terrace (Wanless,
1957), Ottawa Terrace (Willman and
Payne, 1942). Woodfordian.
Quebecan Substage
Leighton, 1931. Named for province
of Quebec, Canada, the source region of
the early and middle Wisconsin glaciers.
Discontinued by Kay and Leighton (1933).
Recent Stage
Lyell, 1833. Redefined by Forbes
(1846). Accepted as stage within the
Pleistocene by Kay and Leighton (1933).
Replaced by Holocene Stage.
St. Charles Substage
Leighton, 1960. Named for St. Charles,
Kane County. Intraglacial substage be-
tween Tazewell and Cary Substages based
on erosional contact between Marseilles
(lower) and Minooka Drifts. Included in
Woodfordian Substage.
Silveria Formation
Hershey, 1896a. Named for extinct
Lake Silveria in Pecatonica River Basin.
Included in Equality Formation where
overlain by loess, in Winnebago Formation
where overlain by till. Altonian.
Tazewell Substage, Loess
Leighton, 1933. Named for Tazewell
County. Equated with "Early Wiscon-
sin." Included the interval from the base
of the Shelbyville Drift to the top of the
Marseilles Drift. Included in the Wood-
fordian Substage. Tazewell Loess (Kay
and Leighton, 1933) applied to loess over-
lying the Tazewell Drift; combined with
Iowan Loess beneath the Tazewell Drift to
form the Peorian Loess outside the Taze-
well Drift border. Tazewell Loess re-
placed by Richland Loess (Frye and Will-
man, 1960).
Toronto Formation
Chamberlin, 1895. Named for Toronto,
Ontario, Canada. Fossiliferous beds ex-
posed along Don Valley in Toronto. Name
applied to interglacial interval between
the Iowan and Wisconsin stages of glacia-
tion. Replaced by Peorian interglacial
stage (Leverett, 1898a). See Peorian Sub-
stage.
Two Creeks Substage
Leighton, 1960. Named for Two Creeks,
Manitowoc County, Wisconsin. Based on
Two Creeks forest bed. Interval between
the Mankato and Valders Substages. Re-
placed by Twocreekan Substage.
Upland Loess Member
Hershey, 1 895. Named for topographic
position. Upper member of the Columbia
Formation. Defined as light brown, mas-
sive clay of glacial origin resting on Valley
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Member and on the old interglacial soil
on the ridges and on the "mounds." Cor-
related with upper loess and loam member
of Columbia Formation in Mississippi Em-
bayment (McGee, 1886a, 1891). Equiva-
lent to Peoria Loess.
Valders Substage
Leighton, 1957a. Named for Valders,
Wisconsin. Based on Valders Drift of
Thwaites (1943; in abstract, 1937). Equiv-
alent to the red drift above the Two Creeks
forest bed. Introduced as a replacement
for Mankato Substage (Thwaites, 1943).
Replaced by Valderan (Frye and Willman,
1960).
Valley Loess Member
Hershey, 1895. Named for topographic
position. Middle member of the Columbia
Formation. Sand and loess in Pecatonica
and Yellow Valleys. Sand, silt, and clay
deposits in Lake Silveria (Altonian), in-
cluded in Equality Formation, overlain by
Peoria Loess.
White Rock Moraine
Leighton and Ekblaw, 1932. Named for
White Rock, Ogle County. Correlated
with Shelbyville (Woodfordian) Drift. In
part replaced by Harrisville Moraine. In
part included in Altonian (Frye et al.,
1969).
Williana Formation
Fisk, 1938. Named for Williana, Grant
Parish, Louisiana. Uppermost of three
chert gravel terraces. Equivalent to Lan-
caster surface gravel (Leighton and Will-
man, 1949). Pliocene-Pleistocene. In-
cluded in the Mounds Formation.
Yankee Ridge Moraine
Anderson, 1960. Named for Yankee
Ridge, a ridge southeast of Urbana, Cham-
paign County. Included as part of the
Urbana Moraine.
Zurich Moraine
Powers and Ekblaw, 1940. Named for
Lake Zurich, Lake County. Approximate
northward continuation of Palatine Mo-
raine. Mapped as first moraine outside
Palatine Moraine (Leighton and Willman,
1953). Not recognized at present as a
moraine (Ekblaw, in Suter et al., 1959).
B. GLACIAL LAKES, LAKE STAGES, BEACHES, AND SHORELINES
Algoma, Lake
Leverett and Taylor, 1915. Named for
Algoma Mills, Ontario. Youngest lake
stage (596-foot elevation) to discharge
through the Chicago Outlet before diver-
sion by man. Holocene.
Algonquin, Lake
Spencer, 1891; in abstract, 1888. Named
for Algonquin Indians. Lake succeeding
Lake Chicago when retreating ice freed the
Straits of Mackinac connecting lakes in the
Huron and Michigan Basins. Reoccupied
the Toleston Beach and discharged through
the Chicago Outlet (605-foot elevation).
Valderan.
Ancona, Lake
Willman and Payne, 1942. Named for
Ancona, La Salle County. Ice-front lake
on back slopes of Minonk Moraine. Wood-
fordian.
Bonpas, Lake (New)
Named for Bonpas River. Slackwater
lake in Bonpas River Basin. Woodfordian-
Valderan.
Bowmanville Stage
Baker, 1920b. Named for Bowmanville,
Cook County, now part of Chicago. Low-
water stage of Lake Chicago. See Bow-
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manville Substage in Glossary A. Wood-
fordian.
Brussels, Lake
Leighton and Brophy, 1961. Named for
Brussels, Calhoun County. See Brussels
Formation. Illinoian or Altonian.
Cache, Lake (New)
Named for Cache River. Slackwater
lake in Cache River Basin. Woodfordian-
Valderan.
Calumet beach, lake stage, shoreline
Leverett, 1897. Named for Calumet
River, Cook County. Middle beach of
Lake Chicago (620-foot elevation). Wood-
fordian-Valderan.
Chicago, Lake
Leverett, 1897. Named for Chicago,
Cook County. Lake in Lake Michigan
Basin existing from Valparaiso retreat un-
til Valders retreat. Early Lake Chicago
existed during Valparaiso retreat and Tin-
ley readvance. Woodfordian-Valderan.
Chippewa, Lake
Hough, 1955. Named for Chippewa
Indians. Low lake stage (230-foot eleva-
tion) between Lake Algonquin and Lake
Nipissing. Illinois part of the lake basin
largely emergent. Approximate boundary
between Valderan and Holocene.
Cordova, Lake
Shaffer, 1954a. Named for Cordova,
Rock Island County. Lake formed in
Mississippi Valley when Green River Lobe
blocked Meredosia channel near Hillsdale.
Woodfordian.
Cryder Lake
Culver, 1922. Named for Cryder School,
Grundy County. Lake in Upper Illinois
Valley marked by beaches and erosional
benches cut by a lake-like expansion of the
Chicago Outlet River. Woodfordian-Val-
deran.
Douglas, Lake
Gardiner, Odell, and Hallbick, 1966.
Named for Douglas County. Lake formed
behind Areola Moraine. Woodfordian.
Embarras, Lake (New)
Named for Embarras River. Slackwater
lake in Embarras River Basin. Woodford-
ian.
Evanston lake stage
Fisher, 1925. Named for Evanston,
Cook County. Low-water stage of Lake
Chicago between Glenwood and Calumet
stages. Discontinued.
Freeport, Lake
Leighton and Brophy, 1966. Named for
Freeport, Stephenson County. Lake formed
in Pecatonica Valley when blocked by Al-
tonian glacier (called Farmdale). A branch
of Lake Silveria.
Glenwood beach, lake stage, shoreline
Leverett, 1897. Named for Glenwood,
Cook County. Upper beach of Lake Chi-
cago (640-foot elevation). Woodfordian.
Hennepin, Lake
McGee, 1890. Named for Pere Henne-
pin, who first traversed its basin. Accord-
ing to McGee, a lake formed in Driftless
Area when Minnesota-Iowa glacier met the
Wisconsin-Illinois glacier south of Driftless
Area. The loess in the Driftless Area was
deposited in Lake Hennepin. Interpreta-
tion rejected because ice lobes did not meet
(Leverett, 1899a).
Illinois, Lake
Leighton, in Fisher, 1925. Named for
Illinois River. Lake formed in Illi-
nois Valley when Bloomington Moraine
dammed the valley at Peoria and existed
until glacier retreated after building Mar-
seilles Moraine. Present interpretation is
that lake did not form until after the build-
ing of Dover Moraine. Woodfordian.
Kankakee Lake, Torrent, Flood
Bradley, 1870. Named for Kankakee
River. Formed when Erie Lobe blocked
discharge to Wabash Valley and meltwater
from Lake Michigan, Saginaw, and Erie
Lobes was concentrated in Kankakee Val-
ley during building of Valparaiso Moraine.
Renamed Kankakee Torrent (Ekblaw and
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Athy, 1925). Now called Kankakee Flood.
Woodfordian.
Kaskaskia, Lake (New)
Named for Kaskaskia River. Slackwater
lake in Kaskaskia River Basin. Wood-
fordian.
Kickapoo, Lake
Willman and Payne, 1942. Named for
North Kickapoo Creek, east of Marseilles,
La Salle County. Previously called "Kick-
apoo beds" (Sauer, 1916). Post-Shelby-
ville, pre-Bloomington lake in Ticona Val-
ley. Beds correlated with Lake Kickapoo
at Wedron are Farmdalian (Leonard and
Frye, 1960).
Lisbon, Lake
Willman and Payne, 1942. Named for
Lisbon, Kendall County. Ice-front lake
on back slope of Marseilles Moraine.
Woodfordian.
Little Wabash, Lake (New)
Named for Little Wabash River. Slack-
water lake in Little Wabash River Basin.
Woodfordian-Valderan.
McKee, Lake
Frye and Willman, 1965a. Named for
McKee Creek in Adams County. Lake
formed when headwaters of McKee Creek
were blocked by Illinoian glacier.
Matteson, Lake
Bretz, 1939. Named for Matteson, Cook
County. Lake formed on back slope of
Valparaiso Moraine in front of Tinley
glacier. Woodfordian.
Milan, Lake
Shaffer, 1954a. Named for Milan, Rock
Island County. Lake formed when ad-
vancing Woodfordian glacier blocked the
Ancient Mississippi Valley at the Big Bend
near Hennepin, Putnam County.
Moline, Lake
Anderson, 1968. Named for Moline,
Rock Island County. Formed when ad-
vancing Illinoian glacier blocked the An-
cient Mississippi Valley at the Big Bend
near Hennepin, Putnam County.
Morris, Lake
Culver, 1922. Named for Morris,
Grundy County. Lake in Morris Basin,
a declining stage of the Kankakee Flood.
Woodfordian.
Muddy, Lake
Shaw, 1911. Named for Big Muddy
River. Slackwater lake in Big Muddy
River Basin. Woodfordian-Valderan.
Nipissing, Lake
Taylor, 1894. Named for Lake Nipis-
sing, Ontario, Canada. Also called Nipis-
sing Great Lakes. Last discharge from
Lake Michigan Basin at the Toleston level
(605-foot elevation). Holocene.
Odell, Lake (New)
Mapped by Ekblaw, in Flint et al.
(1959). Named for Odell, Livingston
County. Lake on Marseilles Moraine.
Woodfordian.
Orland, Lake
Bretz, 1939. Named for Orland Park,
Cook County. Lake on back slope of
Valparaiso Moraine in front of Tinley gla-
cier. Woodfordian.
Ottawa, Lake
Willman and Payne, 1942. Named for
Ottawa, La Salle County. Kankakee
Flood lake in Fox and Illinois Valleys
between Farm Ridge Moraine and Mar-
seilles Morainic System. Woodfordian.
Pearl, Lake
Leighton and Brophy, 1966. Named
for Pearl City, Stephenson County. Lake
formed in Yellow Creek Valley when it
was blocked by Altonian glacier (called
Farmdale). A branch of Lake Silveria.
Pecatonica, Lake
Hershey, 1896a. Named for Pecatonica,
Winnebago County. Same as Lake Silveria.
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Altonian. Rejected because name is used
for the Pecatonica Lobe.
Pingree, Lake
Named for Pingree Grove, Kane County,
by Leighton, MacClintock, and Powers in
manuscript. Lake in Gilberts Moraine.
Woodfordian.
Pontiac, Lake
Willman and Payne, 1942. Named for
Pontiac, Livingston County. Kankakee
Flood lake in Vermilion Valley between
Minonk, Farm Ridge, and Marseilles Mo-
raines. Woodfordian.
Saline, Lake (New)
Named for Saline River. Slackwater
lake in Saline River Basin. Woodfordian.
Savanna, Lake
Shaffer, 1954a. Named for Savanna,
Carroll County. Lake formed in Mississippi
Valley when Green River Lobe blocked the
valley at Fulton. Existence of lake ques-
tioned because of doubt that the ice reached
Fulton.
Seward, Lake
Leighton and Brophy, 1960. Named for
Seward, Stephenson County. Lake on
south side of Pecatonica Lobe of Altonian
glacier (called Farmdale).
Silver, Lake
Leighton and Brophy, 1966. Named for
Silver Creek, southeast of Freeport, Ste-
phenson County. Lake on south side of
Pecatonica Lobe of Altonian glacier (called
Farmdale).
Silveria, Lake
Hershey, 1896d. Probably named for
Si:vcr Creek or Silver Township, southeast
of Freeport, Stephenson County. Lake
in Pecatonica River and Yellow Creek
Valleys formed when Pecatonica Lobe of
Altonian glacier invaded the valley from
the east.
Skillet, Lake (New)
Named for Skillet Creek. Slackwater
lake in basin of Skillet Creek. Woodford-
ian.
Steger, Lake
Bretz, 1939. Named for Steger, Cook
County. Lake on back slope of Valpa-
raiso Morainic System in front of Tinley
glacier. Woodfordian.
Tinley, Lake
Bretz, 1939. Named for Tinley Park,
Cook County. Lake on back slope of
Valparaiso Morainic System in front of
Tinley glacier.
Toleston beach, lake stage, shoreline
Leverett, 1897. Named for Toleston,
Indiana. Misspelled Tolleston by Lever-
ett. Lowest beach of Lake Chicago. Re-
occupied by Lake Algonquin and Lake
Nipissing. Valderan.
Watseka, Lake
Willman and Payne, 1942. Named for
Watseka, Iroquois County, by George E.
Ekblaw. Kankakee Flood lake between the
Chatsworth Moraine, Marseilles Morainic
System, the St. Anne Moraine, and the
Iroquois Moraine. Woodfordian.
Wauponsee, Lake
Willman and Payne, 1942. Named for
Wauponsee, Grundy County. Kankakee
Flood lake between the Marseilles and
Valparaiso Morainic Systems. Woodford-
ian.
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C. PENEPLAINS, STRATHS, AND EROSION SURFACES
Buzzards Point Plain
Salisbury, in Weller et al., 1920. Named
for Buzzards Point, 2 miles northwest of
Karbers Ridge, Hardin County. Highest
erosion surface in Hardin County. Cor-
related with Dodgeville Peneplain (Hor-
berg, 1946b).
Calhoun Peneplain
Rubey, in Horberg, 1946b; Rubey,
1952. Named for Calhoun County. Cor-
related with Lancaster and Ozark Pene-
plains.
Central Illinois Peneplain
Horberg, 1946b. Named for Central
Illinois. Lowest widespread peneplain sur-
face but higher than Havana Strath. Cor-
related with McFarlan Plain. Renamed
Smithland Surface (Leighton and Willman,
1949).
Dodgeville Peneplain
Trowbridge, 1921. Named for Dodge-
ville, Wisconsin. Peneplain No. 1 of Her-
shey (1896c). Highest erosional surface
preserved only on highest hills in Driftless
Area of Jo Daviess County and Shawnee
Hills of southern Illinois (Horberg,
1946b). Correlated with Buzzards Point
Plain.
Elizabethtown Plain
Salisbury, in Weller et al., 1920. Named
for Elizabethtown, Hardin County. Low-
est erosional surface in Hardin County.
Possibly equivalent to the Havana Strath.
Havana Strath
Horberg, 1946b. Named for Havana,
Mason County. Broad-valley erosional
surface in which the deep stage of the
major valleys is entrenched. Correlated
with surface on which Fisk's (1938) Mont-
gomery Formation is deposited (Leighton
and Willman, 1949).
Karbers Ridge Plain
Salisbury, in Weller et al., 1920. Named
for Karbers Ridge, Hardin County. Ero-
sional surface between the Buzzards Point
and McFarlan Peneplains. Possibly equiv-
alent to the Lancaster and Ozark Pene-
plains.
Lancaster Peneplain
Grant and Burchard, 1907. Named for
Lancaster, Wisconsin. Peneplain No. 2 of
Hershey (1896c). Major upland surface
developed on resistant limestone and dolo-
mite formations in northern and western
Illinois and the Shawnee Hills of southern
Illinois. Correlated with Ozark and Cal-
houn surfaces (Horberg, 1946b). Cor-
related with surface overlain by Fisk's
(1938) Williana Formation (Leighton and
Willman, 1949).
McFarlan Plain
Salisbury, in Weller et al., 1920. Named
for McFarlan Township, Hardin County.
Correlated with Central Illinois Peneplain
(Horberg, 1946b).
Metz Creek Terrace
Rubey, 1952. Named for Metz Creek,
a small creek in Calhoun County. An
erosional surface cut into Brussels Terrace;
no deposits specifically related to it.
Ozark Peneplain
Flint, 1941. Named for Ozark Moun-
tains. Correlated with Lancaster and
Calhoun Peneplains (Horberg, 1946b).
"Ozarkian" (Hershey, 1896b) was pro-
posed for the interval of erosion following
deposition of "Lafayette Gravel" and be-
fore "Kansan" glaciation.
Smithland Surface
Leighton and Willman, 1949. Named
for Smithland, Kentucky. Replacement
for Central Illinois Peneplain of Horberg
(1946b). Correlated with surface over-
lain by Fisk's (1938) Bentley Formation.
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TABLE 2—TYPICAL COMPOSITIONS OF GLACIAL TILL UNITS
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Clay mineral Carbonate
composition {%) minerals
Matrix
(counts/sec)
<2m
grain size {%) Expand-
able
clay
Kao-
linite
and
Garnet
Cal- Dolo-
to
Rock-stratigraphic epidote
units Sand Silt Clay minerals Mite chlorite cite mite ratio
WEDRON FORMATION
Wadsworth Till Member
.
I
11
112
38
37
51
51
19
10
67
77
141
13/
c< d 33:67
Haeger Till Member 39 39 22 21 63 16 c< d 28:72
Yorkville Till Member. . . 12 38 50 6 78 16 c< d 32:68
Maiden Till Member 22 44 34 8 77 15 c< d 45:55
Tiskilwa Till Member. . . . 31 37 32 19 65 16 c< d 47:53
Delavan Till Member. . . . 30 39 31 8 71 21 c< d 56:44
Esmond Till Member. . . . /24
\13
37
43
40
33\
47/
25
6 81 13 c< d 42:58
Lee Center Till Member. . 38 13 67 20 c< d 45:55
WINNEBAGO FORMATION
Capron Till Member /43\25
33
43
24
32
37
29
50
58
13)
13/
c< d 38:62
Argyle Till Member 54 31 15 23 62 15 c< d 41:59
GLASFORD FORMATION
Undiff. (SE Illinois) 35 44 21 19 61 20 c = d 71:29
Radnor Till Member 27 46 27 8 77 15 c< d 55:45
Sterling Till Member. . . . 25 45 30 7 81 12 c< d
HulickTill Member 28 45 27 8 65 17 c< d 48:52
Winslow Till Member. . . . 17 43 40 37 52 11 c< d 37:63
r60 29 U
l
Ogle Till Member 32 45 23 37
22
48
68
15
10J
c< d 58:42
Kellerville Till Member. . 28 45 27 '39 40 21 c< d 53:47
BANNER FORMATION
(western Illinois) 32 40 28 69 11 20 c> d 30:70
(eastern Illinois) 8 65 27 c> d 81:19
168
z <D
o s-3
H cn
<
"ed
o
l£ wi
o o
to o
Z O
o <u
£ ed
</3
w
rn
£ 'o
C
u- ^5
O l—
(
z I55
go
^^
-J cd
< cd
fg
<u u, O
u
(U U p
e3§
V^ ^ t!
ay
fc^a
W
^
G
^^! v -=:
rt aj ^ X ^
W"w~
r rHW
"fl LO ^, t^~ Tjl
w>^^^£g£*£
Zcoc^ZZ
w
^ .2° o~
Z^ZlS
. coco. ^
ZloloZZ
1-5 3 W*W"w"y H O co co
-rgzzz
5 o %-r-r
£<^>W>
coco,. ,. ^
WH £^w
coloZZZ
fin _
ofa cn W
.—
i o '-j* co
oZ-^Z
-«*H^.CO ^JH
~co ~co
On ~-^ „
£"5w
W^^W
CO CO CO CO
co O n *—i r^-
OO OO OO O «—
i
On On On O O
NO NO NO t^ t>-
oo n oo n n
On On On On O
«-o On oo r^ On
On On On O O
SO NO NO t^ t^
OO On u-> coOOONrH-*OnOnOO
LO UO VO >J~1 LO
P<p4p4(^tf
ooooo
"^ CO "^ "^ ^^
oo Noo
TP ^T^ -^H T^H ^~j
NO lo io l-O IT)
oo,v»oo
^1 Tf* ^^ "^^WWlouo -^ to
22oioi
O O O Olo
co NO "^ co co c-4 co i-o On co (SCOMNN co cni to On
COCOCOCO COCOT^LOCO <N CO ">+l "*f CO
«—I t*< OO OO
Ph jy ju
m 4) jj jy
O u o u +->
Z^ '1-' !^ -L"' OSuuu |
rt
<_. 4_> +J 5
CX co co co co
i_jj_)i)i_» CTjcTjrtC^
rt ctj O ._ ._-
PhPl,p<HH
co —; <L> <U OJ (LI
ri *£
^r; ^C ^c ^G
^ www"S"
.ONOnvO^
o!^^^g
H± CO CO NO 12
00 ^ ^
CO "^ i—ll^- CN
t"--*^ OON
On On ^ "*i On
VO SO vO
LOLO
P<P< | | P<
OO o
ON I INco |
!
I I
•4 j J3 jc
b" tJ IJ pu »1 9) OlK <U 4J U
169
<D «_ O
So'fl
3*0 $
v^
GV
"O
-t;
c^j >,
is
.a
S.g
bo
u
5IIS*
~ W H W ^H On »Y ^ i
K ™ -* 3 .
\-y ^\ £-\ l^-H K^
C/DcoZZZ
W oo o
oo J-
z3z
rt T3
^ o
^ '
°?z
>t-on
^^ •«^ ».CO „
.rco lo co On
gz^zg
0>2^>
z-r§z
«*>£
„
w
c-r^ ^ in
z>*£
z£*z
Zc/dZZ
0\00\00 On co On O OnON O On O On O Tf «-H rflOOOO
r-^ r-^ r-^. r^>
NO LO LO LO LO
^f C^ * rjn -*
lo lo NO io lo
rjH evi ^H ^
lO LO LO LO
|>-l |>H >H >H ^ ^u-ii^uij^ LO LO J>n LO2^22^' ° n'nn2 ^ 2<^
r^NO>-HTt<-^ fHVO^nOW ITlTfVOO
^ONvOO^ OnO^^Oh O "*i On O
N^^^O OnOnNOCsIOO TtHr^OOMD
no -*+< ro
-<f -»f co lo -^ no -<+i -<*i no ^ -<f
C C
rt rt
rt g ju rt rt
J=J2 C C C
rt 3 ^ JS J5
co co
^^ rt rt J>
~ Fs ^ -^ «
<L> (D O O H3
in in O Ojl
J3 <J
as a
T3 a
.5^
UU
££
rt^-^hJ 2
^'rt^l^ J3W*5u
2wS^p!
c/3 co c/3 Z Z
*-> n c ro
to 2 £ <L>
?= W
Z^ZZ^no4^^
zS^z^
coc^ZZZ
Niti\OnOOO
OO On On O ONONCONN O oo oo O ONVOVONN
LO LO LO *sO LO
^_| >_, >H ^ ^
r^ co no
-*f ^f
LO LO VO NO NO
LO ^h ^h LO LO
^OOr-lONrH
UNQ\(Nl^N On «-o i—i f^ lo
be too bO Pj g
.S.S.S o o
t; i^ "S -2 ^
Is
•^ 5 5 — 3UPQWW
170
a 2
V*
6 «j
o -s
(Jo
^
ay
5.2CU-
TS
w
K
u
i> c; c
^J O <L>
~£wj^
~co is co c<-i
^^ ~ ~
k^ ->-co -*i
[^ ">+i p» 04 CO
^w^w>
5"5wwZZZcOcO
•J S S £(J TO TO "-H
„ «j o 5
~£*g Z
cowwgw
• coooZr:
'WWW
izzz w
"WHWm
\£>
-*t* On O OO vOihitithui
r~- r-~ r-- vo vo
"<f "+1 "* * oo
LO ^D LO LO LO
c<ioi<5 c55
^ t*h ro T*< VO
VO ^O ^O «-0 VO
LOLOLO ^h £_
csoJ 5 5
(S(NVOO^ coco^coTf
V
—
JJ & C3
TO « o o
S ii _S ^ ^.3^^ TO TO
s e
i
'
;
<-; /; /; pl, co
W £ W vo «?
coZoO*^
W W W 1^ ^
oooogZ^
££w£|
CO CO CO r^ ^
"
.22
=*g;
Z^CO^;
w|^w
ZZcoco
vo r^» ^o ^o ^o
VOC\OvO
On i—i oo ooOOONOOOO
VO vovo VO
co -+i MO co -rf
lo lo lo tJh \0
lo lo lo lo lo
^
"^J* CO TJ<
LOLO LO LO
LO LO LO LO
VO CO co OO MD NiovO"*
NO t^ LO LO
o *
61) aj
'e'eEgen ^
CJ <U ^ 'C
pq pq W <*, Plh PhPhoo
t£w~
coco
ZZ
co co
vo'co"
i—i i—i
^^
co 2
^W
co^;
^W
^2
i—
I cvj
OS oo
oo O
i-H t^
LO LO
b«LO
ro
15
coco
171
Bi
2 Q-V
w
1
<U O O
2 73 o<
o S3 2 3
13-3 *gU
V^
^2 c
rt O
8
O !->
Ml rt 2
"S.S
u
3 tu
1) 1—1
Is
oZ
Z~VOO
T-H CS
W ^
co;>
*£
co CS
VOON
oo oo
MD VO
CO Tfl
p<p<
OO
W
ON^O
CS CO
oo
cs cs
w
ZW
u
CO -^
t^O
o-o
cs On
co CS
ono
co -^h
On ,-h
CS co
S>
rt
J3
<U
Zm cs
^cs
-V
zz
CO CO
ZZ
VO oo
OOLT)O --H
CS oo
pi
1 1
P<
w
LO CS
co co
1—
1
h
Q
Z
o
CO
w
CS T-i
LO ON
CS <—
1
OO oo
co O
OO **i
LO uo
CO oo
co co
Osoo
„o ^o " cs
°"
""
r* ^v
^ ^ fe n ^Z^£gw
ZZ^gw
ZZZcoco
LO CS CS lo loOOOOO
r-- r-~ 1^. r^ r^
CNNwNOO
• co
uwbbi
o ^
z-r
co >7
Cv) F-H
Z^
^Z
coco
CO CS CO Tt< -rtn CS
LO >-0 LO LO LO VO
LO LO [^ LO LO LO
r*o ^^ r*o r*o r^.1
CS s . CS r^- CS O CO
172
TABLE 4—AVERAGES OF ANALYSES OF SELECTED HEAVY AND LIGHT MINERALS
(Analyses of size fraction 0.062—0.250 mm)
(From Frye, Glass, and Willman, 1962; Frye, Willman, and Glass, 1964;
Willman, Glass, and Frye, 1963)
Rock-stratigraphic unit
and geographic region
<u
a t*
b
as (U
w
=3
cr
O as
Dh
<D o
J2 ^
ri o
3
fc
3 14
18 20
4 15
20 15
11 22
3 13
1 4
5 13
3 19
14 19
38 17
14 17
5 33
3 9
1 24
4 7
2 11
6 11
8 7
7 14
5 21
3 9
1 8
1 8
6 8
11 11
7 10
12 9
11 17
4 14
1 24
Translucent heavy minerals (%)
O
bo
OS QJ
3 °
"en T3
O oS
Light
minerals
(%)
SILT
Richland Loess
Peoria Loess
(111. River Valley)
(Rock River Valley)
(Upper Miss. Valley)
(Lower Miss. Valley)
(Ohio River Valley)
(Wabash River Valley)
Morton Loess
Robein Silt
Roxana Silt
(111. River Valley)
Meadow Loess Member
McDonough & Markham Members
Roxana Silt
(Mid. Miss. Valley)
(Ohio River Valley)
(Wabash River Valley)
Petersburg Silt
TILL
Wedron Formation
Wadsworth Till Member
Haeger Till Member
Yorkville Till Member
Maiden Till Member
Tiskilwa Till Member
Delavan Till Member
Esmond Till Member
Lee Center Till Member
Winnebago Formation
Capron Member
Argyle Till Member
Glasford Formation
(SK—undifferentiated)
Radnor Till Member
Hulick Till Member
Kcllcrville Till Member
Winslow Till Member
Ogle Till Member
14 16
14
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TABLE 4—Continued
Rock-stratigraphic unit
and geographic region
TILL—Continued
Banner Formation
(eastern)
(western)
Enion Formation
SAND AND GRAVEL
Henry Formation
(Upper Miss. River Valley)
(Rock River Valley)
(Illinois River Valley)
(NW Illinois)
Grover Gravel
Mounds Gravel
en
<U
Dh IK
d v '
rt <u
CO 3
cr
o OS
ex
CD o
Xl
o
p
£
4 11
17 14
3 16
6 20
6 30
26 15
3 29
5 58
3 18
Translucent heavy minerals {%)
Light
minerals
(%)
O
2 ^as <u
a, cO as
25
10
12
13
6
17
16
21
U
10
a
80
80
79
76
72
75
66
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TABLE 5—SELECTED ANALYSES FROM STRATIGRAPHIC SECTIONS
DESCRIBED IN TABLE 6
(X-ray analyses by H. D. Glass, Illinois State Geological Survey)
Sample
no.
Clay mineral composition
<2m fraction (%)
Carbonate
minerals
<C2/z fraction
(counts/sec)
Expand-
able
clay
minerals Illite
Kao-
linite
and
chlorite
Matrix grain-size of tills
Stratigraphic section
Cal- Dolo-
cite 1 mite
(see table 6 for location,
position, and description) Sand Silt Clay
RICHLAND LOESS
Maiden South P-6869 78 15
MORTON LOESS
Campbells Hump
Campbells Hump
Farm Creek
Farm Creek
Farm Creek
Farm Creek
Farm Creek
Farm Creek
Maiden South. . .
Maiden South. . .
P- 547 76 12 12 5
548 73 16 11 10
1481 46 30 24 12
1482 47 30 23 13
1483 53 26 21 23
1484 52 27 21 22
1485 47 30 23 14
1486 49 30 21 32
6862 56 28 16 15
6861 71 18 11 10 16
PEORIA LOESS
Chapin
Chapin
Chapin
Chapin
Cottonwood School. .
.
Cottonwood School. .
Cottonwood School. .
Cottonwood School. .
Cottonwood School . .
Flat Rock
Gale
Gale
Gale
Gale
Gale
Jubilee College
Jubilee College
Jubilee College
Jubilee College
Jubilee College
Jubilee College
Jubilee College
New Salem NK
Pleasant Grove School
Pleasant Grove School
P-2123 68 22 10 13
2124 73 18 9 8
2125 73 18 9
2126 69 21 10
106 55 28 17 11
107 53 33 14 25
108 57 28 15 15
109 45 39 16 14
110 45 39 16 15
1160 28 55 17
469 61 25 14 10
470 66 74 10 11
471 73 20 7 8
472 76 16 8 7
473 80 15 5 5
1931 72 18 10 13
1932 73 18 9 20
1933 72 16 12 10
1934 11 16 12 15
1935 11 16 12 14
1936 61 26 13 8
1937 70 18 12
6750 71 21 8
2255 68 25 7 11
2256 64 28 8 6 14
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TABLE 5—Continued
Sample
no.
Clay mineral composition
<2ju fraction {%)
Carbonate
minerals
<^2fi fraction
Expand-
able
clay
minerals Illite
Kao-
linite
and
chlorite
(counts/sec) Matrix grain-size of tills
Stratigraphic section
Cal-
cite
Dolo-
mite
(see table 6 for location,
position, and description) Sand Silt Clay
Pleasant Grove School. .
.
Pleasant Grove School. .
Pleasant Grove School. .
Pleasant Grove School. .
Pleasant Grove School. .
.
Pleasant Grove School. .
Pulleys Mill
2257
2259
2262
2265
2268
11
2525
1980
1981
1982
64
60
62
64
64
60
70
63
71
72
26
28
26
27
27
20
20
21
20
15
10
12
12
9
9
20
10
16
9
13
5
11
22
19
10
31
10
9
8
7
6
13
22
17
Zion Church
Zion Church
Zion Church
ROBEIN SILT
Campbells Hump
Campbells Hump
Farm Creek
Farm Creek
Farm Creek
Farm Creek
Wedron
Wedron
Wedron
P- 545 72 12 16
546 72 9 19
1477 65 9 26
1478 64 10 26
1479 77 9 14
1480 75 8 17
489 12 38 50 19 10
491 9 65 26 25 55
493 11 63 26 40 70
ROXANA SILT
Farm Creek
Farm Creek
Farm Creek
P-1474 46 15 39
1475 54 8 38
1476 50 8 42
MARKHAM SILT MEMBER—ROXANA SILT
Chapin
Chapin
Gale...
P-2112 54 21 25
2113 55 19 26
460 61 18 21
Mcdonough loess member—roxana silt
Chapin
Chapin
Chapin
Cottonwood School. .
.
Gale
Gale
Pleasant Grove School
Pleasant Grove School
Pleasant Grove School
Pleasant Grove School
P-2114 59 20 21
2115 59 18 23
2116 60 20 20
99 71 15 14
461 76 12 12
462 69 13 18
8A 70 17 13
8AA 72 13 15 14
8B 72 13 15 36 7
8BB 63 22 15 8
(Continued on next page)
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TABLE 5—Continued
Sample
no.
Clay mineral composition
<2/x fraction {%)
Carbonate
minerals
<ily. fraction
Expand-
able
clay
minerals Illite
Kao-
linite
and
chlorite
(counts/sec) Matrix grain-size of tills
Stratigraphic section
Cal-
cite
Dolo-
mite
(see table 6 for location,
position, and description) Sand Silt Clay
MEADOW LOESS MEMBER—ROXANA SILT
Chapin
Chapin
Chapin
Chapin
Chapin
Cottonwood School
Cottonwood School
Cottonwood School
Cottonwood School
Gale
Gale
Gale
Gale
Gale
Gale
Jubilee College
Jubilee College
Jubilee College
Jubilee College
Pleasant Grove School.
.
Pleasant Grove School*
Pleasant Grove School.
Pleasant Grove School.
Pleasant Grove School.
P-2117 70 13 17
2118 72 12 16
2119 72 11 17
2120 73 9 18
2121 77 10 13
100 60 22 18
101 71 16 13 17
103 87 6 7 7
104 77 11 12 15
463 68 14 18
464 72 15 13 14
465 69 18 13 7
466 73 14 13 7
467 58 17 15
468 61 23 16
1927 62 13 26
1928 70 9 21
1929 72 10 18
1930 70' 13 17 8 7
8 52 27 21 15
9 42 25 33 20 26
10 63 18 19 71 15
10A 67 18 15 7 22
12 52 17 21
DELAVAN TILL MEMBER—WEDRON FORMATION
Farm Creek P-1487 11 67 11 15 15
LEE CENTER TILL MEMBER—WEDRON FORMATION
Maiden South
Maiden South
Wedron
Wedron
P-6863 10 77 13 20 29 29 39
6864 18 67 15 24 50
495 6 75 19 17 38 57 32
2075 8 68 24 15 25
MALDEN TILL MEMBER—WEDRON FORMATION
Maiden South
Maiden South
Wedron f
Wedron?
Wedron
Wedron
Wedron
P-6867 8 77 15 30 50 20 3S
6868 13 77 10 23 42
2077 4 76 20 30 43
2078 3 73 24 15 27
2079 3 74 23 20 24
2080 6 72 22 16 36
2082 10 7H 12 12 30
42
* San.l. f Silt, t Clay.
177
TABLE 5—Continued
Sample
no.
Clay mineral composition
<2ju fraction {%)
Carbonate
minerals
<C2fj. fraction
Expand-
able
clay
minerals Illite
Kao-
linite
and
chlorite
(counts/sec) Matrix grain-size of tills
Stratigraphic section
Cal-
cite
Dolo-
mite
(see table 6 for location,
position, and description) Sand Silt Clay
TISKILWA TILL MEMBER—WEDRON FORMATION
Maiden South
Maiden South
Wedron
Wedron
P-6865 19 65 16 32 53
6866 20 64 16 34 36 30 36
496 6 64 30 40 50 29 34
2076 6 64 30 20 37
GLASFORD FORMATION (UNDIFFERENTIATED)
Campbells Hump
Flat Rock
Pulleys Mill
Pulleys Mill
P- 542 6 66 28 33 33
1157 15 53 32
2519 49 36 15 23 6
2520 47 38 15
34
BERRY CLAY MEMBER—GLASFORD FORMATION
Rochester
Rochester
Rochester
Rochester
P- 769 74 19 7
770 73 21 6
773 75 18 7
774 82 10 8
DUNCAN MILLS MEMBER—GLASFORD FORMATION
Cottonwood School
Lewistown
Lewistown
Lewistown
Lewistown
P- 96 68 19 13
6638 77 14 9
6693 68 17 15
6694 50 41 9
6695 68 15 17
HULICK TILL MEMBER—GLASFORD FORMATION
Chapin
Chapin
Chapin
Chapin
Chapin
Cottonwood School
Enion
Enion
Lewistown
Lewistown
Tindall School. . . .
Tindall School. . . .
Toulon
Toulon*
Toulon
P-6648 14 63 23 21 29 22 50
6649 12 66 22 27 27
6650 10 70 20 21 33
6651 13 67 20 26 28
6652 13 64 23 26 37
97 33 54 13 28 47 29
6738 25 59 16
6739 34 52 14
6639 15 64 21 17 7 30 50
6696 16 61 23 26 16 36 42
6718 20 64 16 21 30 31 39
6719 20 64 16 17 20 39 37
6835 17 48 25 12 16 25 46
6836 34 44 22 16 20
6837 26 48 26 13 18 21 50
28
24
20
22
30
24
29
29
* Sand.
{Continued on next page)
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TABLE 5—Continued
Sample
no.
Clay mineral composition
<lix fraction {%)
Carbonate
minerals
<i2[i fraction
Expand-
able
clay
minerals Illite
Kao-
linite
and
chlorite
(counts/sec) Matrix grain-size of tills
Stratigraphic section
Cal-
cite
Dolo-
mite
(see table 6 for location,
position, and description) Sand Silt Clay
KELLERVILLE TILL MEMBER—GLASFORD FORMATION
Cottonwood School. . .
.
Enion
Enion
Enion
Enion
Enion
Lewistown
Lewistown
Lewistown
Lewistown
Lewistown
New Salem NE
New Salem NE
Petersburg
Pleasant Grove School.
Pleasant Grove School.
Pleasant Grove School.
Pleasant Grove School.
Pleasant Grove School.
Pleasant Grove School.
Tindall School
Washington Grove. . . .
P- 95 51 31 18
6724 30 54 16 16 17
6725 25 54 21 22 26
6730 17 56 27 22 22 44 34
6735 17 56 27 31 25 37 41
6731 17 56 27 30 24
6636 21 61 18 7 13
6637 44 40 16
6690 13 66 21 11 18
6691 11 67 22 12 14 31 44
6692 21 56 23 10
1712 53 29 18 23 49
6751 51 32 17 20
94 24 62 14 15 22 34 48
1 36 51 13 28 32
1A 22 58 20 17 31 36 40
1488 35 54 11
1490 38 50 12
1492 39 46 15
1494 44 42 14
125 37 46 17 27 19
1974 38 44 18 8 10
25
28
18
24
RADNOR TILL MEMBER—GLASFORD FORMATION
Farm Creek. . .
Jubilee College
Jubilee College
Jubilee College
Jubilee College
Jubilee College
Jubilee College
Jubilee College
Jubilee College
Tindall School.
Toulon
Toulon
P-1472 2 69 29 14 25
1922 8 78 14 14 22
1923 7 73 20 18 21
1924 9 67 24 16 31
6830 14 70 16 15 30
6831 7 80 13 20 37 26 46
6832 11 74 15 14 26 19 49
6833 16 66 18 14 10 23 49
6834 14 67 19 5 15
6720 9 79 12 12 22 29 46
6839 8 84 8 9 18 15 55
6840 16 76 8 9 27 19 51
28
32
28
25
30
30
TOULON MEMBER—GLASFORD FORMATION
Farm Creek. . .
Jubilee College
Jubilee College
Jubilee College
Jubilee College
Toulon
P-1471 4 71 25 30 36
1921 35 44 20 16
6826 29 51 20
6827 65 23 12 7 9
6828 6 68 26 6 55
6838 7 72 21 11
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TABLE 5—Continued
Sample
no.
Clay mineral composition
<2M fraction {%)
Carbonate
minerals
•\2/i fraction
Expand-
able
clay
minerals Illite
Kao-
linite
and
chlorite
(counts/sec) Matrix grain-size
(%)
of tills
Stratigraphic section
Cal-
cite
Dolo-
mite
(see table 6 for location,
position, and description) Sand Silt Clay
LOVELAND SILT
Washington Grove
Washington Grove
Zion Church
P-1974B 25 59 16
1974C 25 53 22
2089 65 11 24
PEARL FORMATION
Lewistown
Petersburg
Petersburg
Washington Grove . . .
Lewistown
Pleasant Grove School
Pleasant Grove School
P-6697 16 58 26 14 20
PETERSBURG SILT
P- 90 56 32 12 14
91 47 43 10 50 12
1974A 38 43 19
TENERIFFE SILT
P-6698 26 55 19 13 26
4 77 13 10
7 58 29 13 23
BANNER FORMATION
Enion
Enion
Tindall School.
Tindall School.
Tindall School.
Tindall School f
Tindall School f
Tindall School.
Tindall School.
Zion Church. .
.
P-6728 80 13 7 14 23 57
6729 20 34 46 13 30 31
119 36 40 24 22 17
119A 49 30 21 25 30 24 49
120 39 44 17 23 27
121 26 48 26 22 13
121A 28 43 29 18 20
123 45 40 15 19 25 28 46
123A 45 41 14 14 22
1746 69 11 20 16
20
39
27
26
HARKNESS SILT MEMBER—BANNER FORMATION
Zion Church P-1745 78 10 12 12 7
LIERLE CLAY MEMBER—BANNER FORMATION
Zion Church P-2088 61 14 25
ENION FORMATION
Enion P-6726
6727
59
62
31
24
10
14
29
30
43
31
28
Enion 39
t Silt.
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TABLE 6—STRATIGRAPHIC SECTIONS
The following 21 stratigraphic sections describe exposures in Illinois and illustrate many of
the aspects of Pleistocene stratigraphy. These sections contain the type localities for 21 rock-
stratigraphic units, 4 soil-stratigraphic units, and 3 time-stratigraphic units and include paratypes
for several other units. The sample numbers preceded by "P" are the numbers used in the Illinois
State Geological Survey collections. Analytical data on many of these samples are on file at the
Survey. The sections are arranged alphabetically by name. Table 7 lists 414 previously published
described stratigraphic sections from 78 Illinois counties.
CACHE SECTION
Measured in inactive gravel pit in the SW SW
SW Sec. 7, T. 16 S., R. 1 W., 2 miles north of
Cache, Pulaski County, Illinois, 1948, 1960.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess
5. Loess, leached, tan-brown, fine
grained; Modern Soil in top 16.0
Altonian Substage
Roxana Silt
4. Silt, leached, brown to purplish
brown, clayey, massive; Farmdale
Soil in top 5.0
Illinoian Stage
Loveland Silt
3. Colluvium, silt with sand and some
pebbles in the lower part, red-
brown, clayey, compact; Sanga-
mon Soil 4.0
Pliocene-Pleistocene Series
Mounds Gravel (type section)
2. Gravel with some sand and silt; peb-
bles predominantly chert, brown,
subrounded, interbedded in mid-
dle and lower part with thin beds of
sand and silty fine sand; leached
throughout; upper part contains ir-
regular zones cemented with dark
brown to black limonite; clayey in
upper part but moderately loose in
middle and lower parts; Yarmouth
Soil in top
Eocene Series
Wilcox Formation
I. Sand, medium to coarse, bedded,
white, locally streaked with tan. . .
18.0
4.0
CAMPBELLS HUMP SECTION
Measured in creek bank exposure in NW NE
SE Sec. 15, T. 21 N., R. 1 E., De Witt County,
Illinois, 1959.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Wedron Formation
6. Till, calcareous, gray, blocky, tough
(P-549 base) 5.0
Morton Loess
5. Loess, calcareous, tan to yellow-tan,
massive; sparse fragments of fos-
sil snail shells; carbonaceous flecks
in lower part (P-548 upper; P-547
lower) 3.0
Farmdalian Substage
Robein Silt
4. Silt, leached, reddish chocolate,
grading downward through speckled
brown to tan-brown with rusty
streaks; truncated Farmdale Soil (P-
546 upper; P-545 lower) 3.0
Altonian Substage
Roxana Silt
Markham Silt Member
Colluvium, sandy silt with a few
dispersed pebbles, leached, tan-
brown and mottled with gray-tan,
massive; Chapin Soil (P-544) 1.5
Illinoian Stage
Jubileean Substage
Glasford Formation
Till, red-brown, clayey, leached,
tough, sandy, pebbly; Sangamon
Soil (P-543)
Till, leached, blue-green, interzoned
with tan in upper part, sandy, mas-
sive (P-542)
3.0
4.0
Total 47.0 Total 19.5
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CHAPIN SECTION
Measured in roadcuts (Illinois Highway 104)
in NW SE NE Sec. 8, T. 15 N., R. 11 W., Mor-
gan County, Illinois, 1965, 1969.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess
10. Loess, leached, massive, mottled
tan and gray, light brown to light
tan in upper part; surface soil A-
zone gray and platy; B-zone light
brown and clayey (P-2125 base; P-
2126 2 feet above base; P-2127 B3-
zone 4 feet above base; P-2128 B 2-
zone 6 feet above base; P-2129 Bi-
zone 9 feet above base) 10.0
9. Loess, calcareous, massive, mottled
tan and gray; sharp contact with
leached loess above but gradational
at base (P-2123 base; P-2124 top) 1.0
8. Loess, very weakly calcareous, mas-
sive, light tan-brown (P-2122 mid-
dle) 0.5
Altonian Substage
Roxana Silt
Meadow Loess Member
7. Loess, coarse silt, massive, leached,
pinkish brown but more reddish at
top and bottom, more clayey at
top; truncated Farmdale Soil in top
(P-21 17 to P-2121 upward at 1-foot
intervals)
McDonough Loess Member
6. Silt with fine sand, leached, gray-
tan; very few dispersed small peb-
bles and sparse small Mn-Fe pel-
lets; Pleasant Grove Soil (P-2114
to P-2116 upward at 6-inch inter-
vals)
Markham Silt Member (type
section)
5. Silt and sand, leached gray-tan to
light gray-brown; small pebbles
dispersed throughout; small Mn-Fe
pellets; gradational contacts; Cha-
pin Soil (type section) (P-2112
base; P-21 13 1 foot above base) . . .
Illinoian Stage
Monican Substage
G lasford Formation
Hulick Till Member
4. Till, leached massive to indistinct-
ly blocky, tan, yellow-tan and rusty
brown; Sangamon Soil (paratype;
also paratype for Sangamonian
Stage); lowermost 2 feet in C-zone
5.5
1.5
1.5
of soil; from 2 feet above base
grades upward to B3-zone; splotches
of red-brown become more com-
mon upward; clay skins and Mn-Fe
pellets increase upward; indistinctly
blocky to microblocky; B 2-zone from
4 to 6 feet above base, red-brown,
clayey; small Mn-Fe pellets and
staining on joint surfaces; top 6
inches in A-zone or Bi-zone of San-
gamon Soil, contains fewer Mn-Fe
pellets, less red in color and more
sandy and friable than B 2-zone be-
low, structureless (P-21 04 to P-
2111 from base upward at 1-foot
intervals) 6.5
3. Till, tan-brown, weakly calcareous
at top (dolomite zone) to strongly
calcareous downward, massive to
blocky (P-2101 base; P-6653 6
inches above base; P-21 02 4 feet
above base; P-21 03 top 6 inches) . . 5.0
2. Till, gray to blue-gray, calcareous,
tough, jointed with brown oxidized
rinds along joints and some caliche
along joint planes; contact at top
with oxidized zone irregular (P-
6652 1 foot below top; P-6651 4
feet below top; P-6650 6 feet below
top; P-6649 8 feet below top; P-
6648 11 feet below top) 33.0
Pennsylvanian System
1. Shale, poorly exposed to level of
creek channel near end of highway
bridge 15.0
Total 79.5
COTTONWOOD SCHOOL SECTION
Measured in roadcuts at center E. line Sec.
11, T. 18 N., R. 11 W., Cass County, Illinois,
1958, 1959, 1961, 1964.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage (paratype)
Woodfordian Substage (paratype)
Peoria Loess
10. Loess, coarse, gray-tan to pale yel-
low-tan; massive to indistinctly
bedded and laminated; calcareous
except in Modern Soil at top;
sparsely fossiliferous in middle and
lower part; contains Jules Soil
in the upper part (P-l 10) 25.0
9. Loess, coarse to medium, gray-tan,
massive, calcareous; indistinct
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streaks of pale pink throughout;
contains fossil snails (P-109 to
P-106 downward) 15.0
Altonian Substage
Roxana Silt
Meadow Loess Member
8. Loess, coarse, massive, dark pink in
lower part grading upward to pink-
gray, leached in upper part, weakly
calcareous in lower part; sharp con-
tact at top, gradational at base;
truncated Farmdale Soil at top;
(P-105 upper; P-104 lower) 15.0
7. Loess, medium, gray, massive, weak-
ly calcareous; contains limonite
tubules throughout (P-103 upper;
P-102 lower) 10.0
6. Loess, medium, pink-tan, massive,
weakly calcareous, nonfossilifer-
ous; sharp contact at base, grada-
tional at top; contains some limo-
nite tubules and calcium carbonate
concretions (P-100 lower; P-101
upper) 8.0
McDonough Loess Member
5. Silt, gray mottled with tan, leached,
clayey; contains some sand and dis-
persed small chert pebbles; trun-
cated Pleasant Grove Soil at top
(P-99) 4.0
Markham Silt Member
4. Silt, clay, sand, and chert frag-
ments, massive, compact, leached,
brown; Chapin Soil 1.0
Illinoian Stage
Monican Substage
Glasford Formation
Hulick Till Member
3. Till, pebbly, cobbly, and, below soil,
gray, compact, and calcareous at
base; Sangamon Soil in top; thin
A-zone above strongly developed,
red-brown, clayey B-zone 2 to 2.5
feet thick (P-98 from B-zone; P-97
lower) 8.0
Duncan Mills Member
2. Silt, gray banded with tan, compact,
blocky, calcareous; contains some
sand and a few small pebbles (P-
96) 3.0
Liman Substage
Glasford /-or/nation (continued)
Keller villc Till Member
1. Till, gray to gray-brown, leached,
massive, compact, pebbly; trun-
cated Pike Soil in top; rests on
shale and siltstone of Pennsylvanian
age (P-95) 5.0
Total 94.0
ENION SECTION
Measured in creek bank exposures in NW SW
SE Sec. 32, T. 4 N., R. 3 E., Fulton County,
Illinois, 1969.
Thickness
(ft)
Pleistocene Series
Illinoian Stage
Jubileean Substage
Teneriffe Silt
10. Silt, leached, compact, blocky, gray
becoming brown in upper part;
truncated Sangamon Soil (P-6740
1 foot above base) 10.0
Monican Substage
Glasford Formation
Hulick Till Member
9. Till, leached, compact, tan, silty,
red-brown at base; very few peb-
bles (P-6739 top; P-6738 base) .... 2.0
Duncan Mills Member (type
section)
8. Sand and fine gravel interbedded
with sand and silt, leached, gray-
tan; contorted bedding; truncated
Pike Soil (P-6737 top) 3.0
7. Sand, grading downward to sand
and gravel, leached, tan to gray-
tan at top grading downward to
tan-brown (P-6736 lower) 15.0
Liman Substage
Glasford Formation (continued)
Kellerville Till Member
6. Till, calcareous, pebbly, blue-gray,
platy in upper part with discon-
tinuous streaks of sand and gravel,
tan-brown (P-6731 base) 7.0
5. Till, calcareous, massive, compact,
pebbly (P-6725, P-6730, P-6735) . . 4.0
4. Till, dense, calcareous, compact,
reddish brown; rust-brown iron
zone at top, sharp contact at base
(P-6724) 1.0
Kansan Stage
Banner Formation
3. Sand, silt, and gravel, leached,
tough, compact, purple-brown at
top grading downward through
dark rusty brown to tan-brown; red-
dish brown streaks throughout;
bedded lower part; truncated Yar-
mouth Soil (P-6734, P-6723 top;
P-6733 2 feet below top; P-6732
5 feet below top) 15.0
2. Till, calcareous, compact, massive,
gray, silty and sandy; concentra-
tion of cobbles and boulders in
base; sharp contact at base (P-
6728 lower part; P-6729 upper
part) 7.0
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Nebraskan Stage
Enion Formation (type section)
1. Sand and gravel, leached, massive
to indistinctly bedded, tan to rusty
brown; contains boulders of till,
leached, rusty tan, compact, mas-
sive; truncated Afton Soil at top;
base at bottom of creek channel
(P-6726 from till boulder; P-6727
upper part) 3.0
Total 67.0
FARM CREEK SECTION
Described by Leverett, 1899a; Leighton, 1926b,
p. 5; 1931. Measured in creek bank exposure
in NE SW SE Sec. 30, T. 26 N., R. 3 W.,
Tazewell County, Illinois, 1959, 1962.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Richland Loess
11. Loess, gray to tan-brown, leached
but locally weakly calcareous in
basal part, massive; Modern Soil in
top; sharp contact on calcareous
till at base 6.0
Wedron Formation
Delavan Till Member
Shelbyville Drift
10. Till, calcareous, gray to blue-
gray, compact, massive (P-1487
base) 30.0
Morton Loess
9. Loess, calcareous, gray to gray-tan,
tough, compact, massive; contains
dispersed fossil snail shells, gener-
ally crushed and fragmented; at
a few places a thin zone of or-
ganic material, including moss, at
upper contact, radiocarbon dated
20,340 ± 750 (W-349); wood from
6 inches below top dated 20,700 ±
650 (W-399) (P-1486 to P-1481
from top downward) 6.0
Farmdalian Substage (type section)
Robein Silt (type section)
8. Silt, leached, organic-rich with
flakes of charcoal, brown, compact,
tough; indistinct bedding or lami-
nation in upper part, grading down-
ward to massive silt; Farmdale Soil
(type section) (radiocarbon dates
of 22,900 ± 900 (W-68) from up-
per 1 foot; 25,100 ± 800 (W-69)
from 3 to 4 feet below top) (P-
1480 to P-1477 from top down-
ward) 4.5
Altonian Substage
Roxana Silt
7. Silt, sandy, massive, compact, gray
with some streaks and mottles of
tan and rusty brown; contains dis-
persed small pebbles, more abun-
dant in lower part (P-1476 to P-
1474 from top downward) 3.5
Illinoian Stage
Jubileean Substage
Glasford Formation
Radnor Till Member
6. Till, leached, brown with some
streaks and splotches of red-brown,
tough, clayey; Sangamon Soil; B2-
zone of soil thinner than typical
for Sangamon Soil of the region
(P-1473 top; P-482B 2.5 feet be-
low top; P-482A 5.5 feet below
top) 6.0
5. Till, calcareous, blue-gray, massive,
pebbly, compact (P-1472 base) ... 8.5
Toulon Member
4. Sand, medium, calcareous, yellow-
brown, loose 0.5
3. Silt, calcareous, laminated, gray,
continuous throughout exposure (P-
1471) 0.5
2. Sand, fine gravel, and some silt,
calcareous, brown 0.5
Monican Substage
G lasford Formation (continued)
Hulick Till Member
1. Till, calcareous, blue-gray, pebbly,
bouldery, massive, compact; at top
a zone 1 foot thick is reddish brown
to purple directly below the over-
lying sand and gravel but does not
show soil characteristics (P-1470
2 feet below top) 25.0
Total 91.0
FLAT ROCK SECTION
Measured in roadcut in SW NE SW Sec. 6,
T. 5 N., R. 11 W., Crawford County, Illinois,
1961.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess
4. Loess, leached, fine grained, tan-
brown, compact, massive; Modern
Soil in top (P-1160 middle) 4.0
Altonian Substage
Roxana Silt
Markham Silt Member
3. Colluvium of silt, sand, and some
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pebbles, leached, clayey, tan-brown
to reddish tan-brown; Chapin Soil
(P-1159) 1.0
lllinoian Stage
Glasford Formation
2. Till; Sangamon Soil; B-zone, red-
brown, microblocky; contains clay
skins and Mn-Fe pellets (P-l 158) . . 3.0
1. Till, leached, yellow-tan mottled
with gray and brown, massive, com-
pact, jointed (P-l 157 lower) 4.0
ward to gray and brown mottled
with yellow-tan; Sangamon Soil
(P-458 lower; P-459 top) 3.0
Pre-lllinoian
Mounds Gravel
Gravel, sand, and silt, leached,
brown, compact; gravel largely of
rounded to angular chert ranging
from brown to variegated; truncated
Yarmouth Soil in top; base rests on
Thebes Sandstone 2.0
Total 12.0 Total 57.0
GALE SECTION
Measured in borrow pit, cen. Sec. 33, T. 14
S., R. 3 W., Alexander County, Illinois, 1955,
1959.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess
8. Loess, gray, massive, friable, cal-
careous below thin Modern Soil
at top; contains sparse fauna of
fossil snail shells (P-469 to P-473
from base upward) . 25.0
Altonian Substage
Roxana Silt
Meadow Loess Member
7. Loess, leached, pale pink, massive;
truncated Farmdale Soil at top (P-
467 middle; P-468 top) 6.0
6. Loess, calcareous, gray, massive;
contains fossil snail shells through-
out; radiocarbon date of 37,000 ±
1,500 (W-869) from lower part (P-
465 lower; P-466 top) 8.0
5. Loess, weakly calcareous, pink, mas-
sive, compact; contains fossil snail
shells sparsely throughout (P-463
lower; P-464 upper) 7.0
McDonough Loess Member
4. Loess, leached, coarse, massive,
gray-brown; contains abundant
large concretions of CaCOr, Pleas-
ant Grove Soil (P-461, P-462) 4.0
Markham Silt Member
3. Silt and clay with some sand and a
few small pebbles, leached, pinkish
tan-brown, tough, compact; Chapin
Soil (P-460) 2.0
lllinoian Stage
Lovcland Silt
2. Silt and clay, with some sand and
a few small chert fragments,
leached, lough, compact, reddish
brown in upper part grading down-
JUBILEE COLLEGE SECTION
Measured in roadcuts and auger boring in
SW SW SW Sec. 7, T. 10 N., R. 7 E., Peoria
County, Illinois, 1964, 1965, 1969.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess
9. Loess, massive; upper half leached;
tan - brown grading downward
through a mottled zone to gray in
lower part; Modern Soil in upper
half with caliche nodules at the
base of the leached loess; lower
half calcareous (Sample P-1932 6
inches above base; P-1933 1.5 feet
above; P-1934 2.5 feet above;
P-1935 3.5 feet above; P-1936 4.5
feet above; P-1937 6.5 feet above) 10.0
8. Loess, massive, weakly calcareous
in upper part, gray streaked with
rusty brown; contains small Mn-Fe
pellets (P-1931) 1.0
Altonian Substage
Roxana Silt
Meadow Loess Member
7. Loess, massive, leached, tan to light
brown with a purple-tan zone at
top; truncated Farmdale Soil; con-
tains some small Mn-Fe pellets (P-
1927 1 foot above base; P-1928 2
feet above; P-l 929 3 feet above;
P-1930 4 feet above) 4.0
Markham Silt Member
6. Silt, with some fine sand and clay,
massive, leached, gray-brown; Cha-
pin Soil; contains some Mn-Fe
pellets (P-1926) 0.5
lllinoian Stage
Jubileean Substage (type section)
Glasford Formation
Radnor Till Member (type section)
5. Till; Sangamon Soil; B-zone 2 feet
185
thick, clayey, microblocky to indis-
tinct columnar structure, mahogany-
brown, micromottled with black
Mn-Fe pellets, clay skins; some con-
centration of pebbles at base of
B-zone suggests an incipient "stone-
line"; CL-zone below B-zone is
massive, gray-tan to light brown
and contains sparse caliche nodules
(P-1925 from B-zone) 4.0
4. Till, massive, calcareous, blue-gray,
cobbly, bouldery, well jointed with
oxidized rinds along joints (P-6829
6 inches above base; P-1922 1 foot
above; P-6830 2 feet above; P-6831
4 feet above; P-1923, P-6832 8 feet
above; P-1924, P-6833, P-6834 12
feet above) 18.0
Toulon Member
3. Silt with some sand, massive, cal-
careous, gray to light tan; some
jointing; locally cemented at top;
pinches out toward north (P-6827
base; P-1921 middle; P-6828 top) 3.0
Monican Substage (type section)
Toulon Member (continued)
2. Sand, silt, sandy silt, pebbly sandy
clayey silt; occupies a channel cut
in till below and pinches out to
north; irregularly bedded; locally
leached and strongly oxidized in up-
per part, but elsewhere calcareous,
tan, gray-tan, and rusty brown (P-
1919, P-1920, P-6826 top; P-6825,
P-1918 4.5 feet below top; P-
1917 7 feet below top) 8.0
Hulick Till Member
1. Till, massive, calcareous, gray;
contains cobbles and boulders, and
some joints (P-6817 base in auger
boring; P-6818 1 foot up; P-6819
2 feet up; P-6820 3 feet up; P-6821
4 feet up; P-1872, P-1916A, P-6822
6 feet up; P-6823 8 feet up; P-6824
10 feet up; P-1916B 11 feet up) . . 14.0
lllinoian Stage
Jubileean Substage
Teneriffe Silt
5. Silt, vesicular, calcareous, platy to
bedded, light tan to medium gray;
contains abundant CaCOs concre-
tions (P-6698 lower) 3.0
Pearl Formation
4. Sand, gravelly in upper part, tan,
calcareous (P-6697 upper) 4.0
Monican Substage
Glasford Formation
Hulick Till Member (type section)
3. Till, calcareous, sandy, pebbly,
loose, massive to platy, gray-tan;
basal contact, though sharp, is
contorted, suggesting glacial over-
riding (P-6696, P-6639) 3.0
Duncan Mills Member
2. Silt and clay with some fine sand,
calcareous, irregularly bedded and
locally distorted, gray, dark gray
with red-brown clay zones at top
and bottom (P-6693 base; P-6694
lower; P-6695 top; P-6638) .... 6.0
Liman Substage
Glasford Formation (continued)
Kellerville Till Member
1. Till, calcareous, silty, tan to gray-
tan to yellow-tan, compact, blocky;
lower part pebbly and contains
large amounts of locally derived
shale and siltstone (P-6690 lower;
P-6691 middle; P-6692 upper; P-
6636, P-6637) 9.5
Total 62.5
Total 33.5
MALDEN SOUTH SECTION
Measured in roadcuts in SW SE SE Sec. 5,
T. 16 N., R. 10 E., 2 miles south of Maiden,
Bureau County, Illinois, 1969.
LEWISTOWN SECTION
Measured in roadcuts in SW SE SE Sec. 21,
T. 5 N„ R. 3 E., Fulton County, Illinois, 1969.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage and lllinoian Stage
6. Partly covered; Peoria Loess on
Roxana Silt on Sangamon Soil de-
veloped in Teneriffe Silt 8.0
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Richland Loess
7. Loess, tan to tan-brown, leached,
clayey; contains surface soil (P-
6869 1 foot above base) 5.0
Henry Formation
Batavia Member
6. Sand and gravel, coarse and lentic-
ular, tan-brown, weakly calcareous 2.0
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Wedron Formation
Maiden Till Member (type section)
Dover Drift
5. Till, sandy, silty, calcareous, tan-
gray in lower part and tan-brown
to brown in upper part, moderately
compact (P-6867 1 foot above base;
P-6868 8 feet above base) 15.0
4. Sand and gravel, moderately well
sorted, calcareous, tan; sharp con-
tact at base 10.0
Tiskilwa Till Member
Bloomington Drift
3. Till, silty, sandy, pink to pinkish
brown, calcareous, compact; sharp
contacts top and bottom (P-6865 1
foot above base; P-6866 5 feet
above base) 8.0
Lee Center Till Member
Atkinson Drift
2. Till, sandy, silty, tan-gray, calcare-
ous, compact (P-6863 1 foot above
base; P-6864 4 feet above base) . . 4.5
Morton Loess
1. Loess, gray mottled with tan, grad-
ing to tan in upper part, calcareous,
massive, compact (P-6861 3 feet
below top; P-6862 top) 4.0
Total 48.5
NEW SALEM NORTHEAST SECTION
Measured in roadcut in NW NE SW Sec.
11, T. 4 S., R. 4 W., Pike County, Illinois,
1963, 1969.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess
5. Loess, massive, leached, tan to light
brown (P-6750 1 foot above base) 10.0
Altonian Substage
Roxana Silt
4. Silt, massive, clayey, leached, pur-
ple-brown; truncated Farmdale Soil
in top; sharp contact at base (P-
6748 3 inches above base; P-6749
6 inches below top) 5.0
Illinoian Stage
Jubileean and Monican Substages
Tenerifje Silt (type section)
3. Silt, sandy, leached, clayey in upper
part, red to red-brown; small peb-
bles dispersed throughout; Sanga-
mon Soil; B-zone of soil extends
to base of unit; upper part has
streaks and pods of fine gray sand
and silt; somewhat more pebbly in
base (P-6747 top; P-6746 middle;
P-6745 base) 5.0
Liman Substage
Glasford Formation
Kellerville Till Member
2. Till, upper part leached, clayey, red-
brown; becomes less clayey and tan-
brown 4 feet below top; Pike Soil
(type section); calcareous at 10 feet
below top (P-6744 top; P-6743 1
foot below top; P-6742 2 feet below;
P-6741 3 feet below; P-1712 10
feet below) 10.0
1. Till, calcareous, oxidized, massive,
partly covered (P-6751 base).... 5.0
Total 35.0
PETERSBURG SECTION
Measured in roadcut, creek bank, and auger
boring in NW NW NE Sec. 23, T. 18 N., R.
7 W., Menard County, Illinois, 1957, 1958, 1961.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess
4. Loess, tan, massive, leached; Modern
Soil in top 5.0
Illinoian Stage
Liman Substage
Glasford Formation
Kellerville Till Member
3. Till, massive, calcareous, compact,
blue-gray, pebbly, cobbly; deeply
truncated Sangamon Soil at top
(P-94 2 feet above base) 20.0
2. Till, silty, massive, tan; contains
fossil snails similar to those in the
unit below and appears to be largely
incorporated silt from the unit be-
low (P-93 top; P-92 bottom) 2.0
Petersburg Silt (type section)
1. Silt, massive, compact, calcareous,
gray-tan in upper part grading
downward to purplish brown in
lower part; contains fossil snails in
upper half; lower half weakly cal-
careous and indistinctly laminated;
auger boring penetrated Yarmouth
Soil accretion-gley at base of sec-
tion (P-1373X 1 foot below top;
P-1372X 3 feet below top; P- 137 IX
5 feet below top; P-91 10 feet below
top; P-90 16 feet below top) 20.0
Total 47.0
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PLEASANT GROVE SCHOOL SECTION
Measured in borrow pits and access roadcuts
in the SE Sec. 20, T. 3 N., R. 8 W., Madison
County, Illinois, 1958, 1959, 1961, 1962, 1964,
1966; all elements of the section as described
have not been exposed simultaneously.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess
9. Loess, medium to coarse; loose and
friable in upper part; calcareous ex-
cept for very thin surface soil at
top; light yellow-tan including some
streaks and mottling of tan-brown
and gray; contains several weakly
developed A-C soils in upper part
(P-2268 through P-2260 at 8-inch
intervals downward from top; P-
2259 1.5 feet lower; P-2258 through
P-2255 downward at 3-foot inter-
vals) 25.0
8. Loess, medium to coarse, massive,
compact, calcareous, gray-tan to
yellow-tan; contains fossil snail
shells throughout; radiocarbon date
from a quarter of a mile south de-
termined on wood, 17,950 ± 550
(W-1055); radiocarbon date from 1
mile north determined on fossil snail
shells, 17,100 ± 300 (W-730) (P
11 base) 15.0
Altonian Substage
Roxana Silt (type section)
Meadow Loess Member (type
section)
7. Loess, medium to coarse, massive,
pink-tan, leached in upper part but
weakly calcareous at base; truncated
Farmdale Soil; sharp erosional con-
tact at top but gradational at base
(Zone IV in previous reports) (P-
12 base) 11.0
6. Loess, medium to coarse, massive,
gray-tan to gray, weakly calcareous
throughout; contains fossil snail
shells in lower part (Zone III in
previous reports) (P-10A) 12.0
5. Loess, coarse, massive, pink-tan; con-
tains fossil snail shells throughout;
radiocarbon date on fossil snail
shells from upper part of the unit,
35,200 ± 1,000 (W-729); in 1958
when face was at position of origi-
nal bluff-line, a 1.5-foot bed of
gray-tan fine to medium sand oc-
curred in middle of unit (Zone II
in previous reports); (P-10 7 feet
below top; P-9 from middle bed of
sand; P-8 base) 20.0
McDonough Loess Member
(type section)
4. Silt, coarse, massive, gray, weakly
calcareous in middle with very
sparse etched fragments of fossil
snail shells; Pleasant Grove Soil
(type section) at top; dark gray,
organic-rich A-zone but no well dif-
ferentiated B-zone; basal 6 inches
may be A-zone of Chapin Soil rest-
ing directly on A-zone of Sanga-
mon Soil below (Zone I in previous
reports); contains a few "pods" of
Celtis occidentalis (P-8B, P-8BB up-
per part; P-8A, P-8AA lower part) 5.0
lllinoian Stage
Jubileean and Monican Substages
Teneriffe Silt
3. Silt, coarse, massive, leached; Sanga-
mon Soil; A-zone tan-brown, granu-
lar. 8 inches thick; B-zone thin
and gradational; B-zone red-
brown, clayey, tough, columnar, 2
feet thick; gradational downward
with Bs-zone, tan-brown becoming
tan and gray-tan downward in the
CL-zone, friable, massive; the basal
6 inches is weakly calcareous, gray,
massive; 100 feet northward the silt
thickens to 18 feet and rests on cal-
careous till where the Pike Soil has
been removed from the till by ero-
sion; (P-6B, A-zone of soil; P-6,
P-6A, B,-zone of soil; P-5, P-5A
lower Bs-zone of soil; P-1497 1 foot
above base where silt rests on Pike
Soil; P-4, P-1496 6 inches above
base where silt rests on Pike Soil;
P-7 15 feet below top of unit 100
feet farther north where silt fills
erosional low on the till surface) 10.5
Liman Substage
Glasford Formation
Kellerville Till Member
2. Till, leached, gray-brown to tan-
brown, massive; Pike Soil; little
structure or clay accumulation in
B-zone; some Mn-Fe staining and
small pellets (P-1495 through P-
1488 downward from top at 6-inch
intervals) 4.0
1. Till, calcareous, tan to tan-gray,
massive, pebbly, compact (P-l, P-
1498 6 inches below top; P-lA
lower part) 7.5
Total 110.0
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PULLEYS MILL SECTION
Measured in roadcuts at center W line Sec.
28, T. 10 S., R. 2 E., Williamson County,
Illinois, 1966.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess
5. Loess; Modern Soil; A-zone 1 foot
thick, gray, friable; B-zone 1.5 feet
thick, clayey, massive, tan-brown
(P-2526); B3- and CL-zones, mas-
sive, leached, tan to light brown
(P-2525 upper; P-2524 lower) .... 8.5
A Itonian Substage
Roxana Silt
4. Silt, leached, massive, clayey, tan-
brown; Farmdale Soil (P-2523) ... 1.5
Illinoian Stage
Liman Substage
Glasford Formation
3. Till; Sangamon Soil; A-zone in top
6 inches, friable, gray-tan, leached,
massive (P-2522); B 2-zone, 2.5 feet,
brown to reddish brown with bright
red splotches, clayey, tough; con-
tains Mn-Fe nodules, pellets, and
splotches (P-2521) 3.0
2. Till; Sangamon Soil; B 3- and CL-
zones; leached, tan to tan-brown,
compact, sandy, silty (P-2520A up-
per) 4.0
1. Till, calcareous, gray, compact,
jointed; extends to bottom of road-
cut (P-2520 top; P-2519 base)... 1.5
Total 18.5
ROCHESTER SECTION
Measured in roadcuts in NW SE NW Sec.
34, T. 15 N., R. 4 W., Sangamon County, Illinois,
1960, 1962.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess
6. Loess, leached, tan to tan-brown;
Modern Soil in top; contains Mn-Fe
pellets; clayey (P-776 base) 7.0
Sangamonian Stage (paratype)
Glasford Formation
Berry Clay Member (type section)
5. Accrction-gley (clay, sand, and silt),
oxidized; contains some small peb-
bles, rusty tan grading downward
to gray, tough, compact; Sangamon
Soil (paratype); (Farmdale Soil de-
veloped in top of accretion-gley)
(P-775) 0.5
4. Accretion-gley (clay, silt, and some
sand), blue-gray to medium gray
with some tan mottling, massive,
tough, strongly fractured on desic-
cated surface; contains scattered
fragments of chert and a few dis-
persed small pebbles; Sangamon
Soil (P-774 to P-769 from top
downward) 4.5
Illinoian Stage
Monkan Substage
Glasford Formation (continued)
Vandalia Till Member
3. Till; Sangamon Soil; BG-zone; till,
leached, gray-tan, massive, clayey,
mottled with dark gray; thin zone
of pebble concentrate at top (P-768,
P-767) 0.5
2. Till; Sangamon Soil; CL-zone; till,
leached, oxidized, pebbly, massive,
tough (P-766, P-765) .
.
, 1.5
1. Till, calcareous, blue-gray, silty,
sandy, pebbly to cobbly, compact,
jointed with oxidized rinds on
joints; to bottom of road ditch (P-
764 top; P-763 upper; P-762 lower) 5.0
Total 19.0
TINDALL SCHOOL SECTION
Measured in borrow pit in SW SW NE Sec.
31, T. 7 N., R. 6 E., Peoria County, Illinois,
1957, 1958, 1962, 1969.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess (type section)
15. Loess, leached in top 5 feet, tan
to gray streaked; rusty brown root
tubules and color banding; Modern
Soil in top; calcareous in lower part,
tan-gray, massive 12.0
Farmdalian Substage and A Itonian Substage
Robein Silt and Roxana Silt
14. Silt, leached in upper and lower
parts, dark gray to black humic
streaks, contorted by cryoturbations,
light gray between humic streaks in
upper part, rusty tan in lower part;
contains iron concretions and tu-
bules of limonitc; cryoturbations
prevent a sharp differentiation of
Robein and Roxana Silts; Farmdale
Soil in upper part 4.5
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Altonian Substage
Roxana Silt
Markham Silt Member
13. Silt and sand; dark gray to tan-
gray, leached, massive; Chapin Soil 1.0
lllinoian Stage (paratype)
Jubileean Substage
Glasford Formation (type section)
Radnor Till Member
12. Till; Sangamon Soil; gleyed in-situ
profile, leached, dark gray to tan-
gray, massive 4.0
11. Till with network or "box work"
of rusty brown iron-cemented and
leached streaks and plates; blocks
within iron-cemented streaks are
gray calcareous till; Sangamon Soil
ferretto zone (P-126) 2.0
10. Till, calcareous, gray, tan, well
jointed, gradational at top (P-6720) 3.0
Toulon Member
9. Silt, with some sand, calcareous, tan
to gray streaked with red; thin
zones cemented with CaC03 ; zone
pinches out southward and is re-
placed by a zone of oriented cobbles
and boulders that suggest truncation
by the overriding glacier 2.0
Monican Substage
Glasford Formation (continued)
Hulick Till Member
8. Till, calcareous, oxidized, gray to
light brown, compact, pebbly (P-
6718, P-6719) 3.0
1. Sand and gravel in discontinuous
lenses; lenses aligned at this strat-
igraphic position and generally
flattened on top; locally cemented
with CaC03 ; brown (may be the
Duncan Mills Member) 3.0
Liman Substage
Glasford Formation (continued)
Kellerville Till Member
6. Till, calcareous, blue-gray, massive
but well jointed throughout with
oxidized rinds on joints; pebbly
(P-125 lower part) 18.0
Kansan Stage
Banner Formation (type section)
5. Till, leached, dark brown mottled
with rusty brown and gray, clayey;
truncated Yarmouth Soil; A-zone
and upper part of B-zone removed
by erosion; blocks of B-zone ma-
terial occur locally as boulders in
lower part of overlying till; secon-
dary carbonate nodules present lo-
cally; upper contact sharp (P-124) 4.5
4. Till, calcareous, massive, gray, com-
pact, pebbly, cobbly, locally mottled
with brown in upper part, jointed
throughout; blocks or boulders of
sand and silt with contorted bed-
ding occur locally in middle part
(P-123A upper; P-123 middle) ... 18.0
3. Sand, fine to medium, calcareous,
brown with gray streaks; grades
downward to gray silt, calcareous,
massive; contains some streaks of
brown limonite cementation and
some fossil snail shells (P-122 top;
P-121; P-121A) 4.0
2. Till, calcareous, compact, blue-gray
at base, tan to light brown upward;
contains streaks of coal fragments
and a few thin streaks of gravel
(P-119 base; P-119A lower; P-120
2 feet below top) 5.0
Harkness Silt Member
1. Silt, calcareous, thinly bedded; al-
ternating bands of ash gray and
tan-brown; contains fossil snail
shells throughout (P-1367X upper;
P-1366X middle); to bottom of
temporary drainage ditch 5.0
Total 89.0
TOULON SECTION
Measured in borrow pit excavation in NW NW
SW Sec. 24, T. 13 N., R. 5 E., Stark County,
Illinois, 1969.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess
11. Loess, leached, massive, tan-brown;
surface soil in upper part (P-6846
1 foot above base) 5.0
10. Loess, leached, massive, light
brown to purplish brown, more
clayey than above (P-6845) 1.0
Altonian Substage
Roxana Silt
9. Silt, leached, massive, purple-brown;
truncated Farmdale Soil; sharp con-
tacts at top and bottom (P-6844) 1.0
8. Silt, clay, and sand, leached, massive,
gray-brown mottled with black, red-
dish brown, and gray; Chapin Soil;
thin line of pebble concentrate at
base; contains Mn-Fe pellets; sharp
contacts top and bottom (P-6843) 1.0
lllinoian Stage
Jubileean Substage
Glasford Formation
Radnor Till Member
7. Till; Sangamon Soil; truncated to
the B-zone; massive, red-brown
specked with black and gray-brown,
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clayey in B2-zone; B3-zone, yellow-
tan-brown mottled with red-brown
and gray-brown; contains some Mn-
Fe pellets; grades downward to
gray-tan-brown at base (P-6842 top;
P-6841 3 feet below top) 6.0
6. Till, calcareous, massive, compact,
gray-brown (P-6840 top; P-6839
base) 2.0
Monican Substage
Glasford Formation (continued)
Toulon Member (type section)
5. Sand, coarse, calcareous, massive,
tan (P-6838 top) 4.0
4. Sand and gravel, calcareous, tan;
surface slumping obscures bedding 5.0
Hulick Till Member
3. Till, calcareous, soft, dark gray, tan,
and rusty tan; interzoned with ir-
regular and apparently discontinu-
ous lenses of sand and gravel
(P-6837 middle) 6.0
2. Sand and gravel, calcareous, mas-
sive, tan to rusty tan; contains till
balls (P-6836 base) 2.0
1. Till, calcareous, compact, indistinct-
ly blocky to platy, silty, dark gray
(P-6835) 2.0
Total 35.0
WASHINGTON GROVE SECTION
Measured in roadcuts in NW NW SW Sec.
11, T. 2 S., R. 5 W., Adams County, Illinois,
1964, 1965.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess
4. Loess, massive, leached, tan; Modern
Soil in top 5.5
Altonian Substage
Roxana Silt
3. Silt, leached, massive, tan-brown,
clayey; contains some sand in basal
part; Farmdale Soil at top 2.5
lllinoian Stage
Liman Substage
Glasford Formation
Kel/erville Till Member
(type section)
2. Till to level of road diteh at south
end of exposure, wedging out to the
north; Sangamon Soil developed in
till at south end, continuing onto
silt at north end; B-zone red-brown,
clayey, massive; till, massive,
leached in top 6 feet, jointed; cal-
cite fillings along joints in calcare-
ous, tan, pebbly till; beyond limit
of till, the Teneriffe Silt that rests
on the till converges with the Pe-
tersburg Silt that underlies the till,
and the entire silt unit is classified
as Loveland Silt (P-1974 calcareous
till) 12.0
Petersburg Silt
Silt, thin bedded to indistinctly
bedded, gray and tan, calcareous;
contains some plates of caliche; to
the north becomes part of the Love-
land Silt beyond the limit of the till;
Sangamon Soil is developed in
Loveland Silt, which is leached 8
feet (P-1974A caliche; P-1974B;
P-1974C from calcareous Loveland
Silt) 20.0
Total 40.0
WEDRON SECTION
Measured in overburden of Wedron Silica Co.,
pit No. 1, SE SW Sec. 9, T. 34 N., R. 4 E.,
La Salle County, Illinois, 1957, 1959, 1964,
1965.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Richland Loess
15. Loess, leached; largely included
in surface soil 3.0
Henry Formation
Batavia Member
14. Sand and gravel, poorly sorted, len-
ticular 3.0
Wedron Formation (type sec-
tion)
Maiden Till Member
Farm Ridge Drift
13. Till, silty, yellow-gray, calcareous
(P-2082) 4.0
12. Sand and gravel, calcareous (P-
2081) 2.0
Mendota Drift
II. Till, silty, bouldery, gray, calcare-
ous 3.0
10. Sand, calcareous, tan 0.5
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Arlington Drift
9. Till, tan, oxidized, calcareous (P-
2080) 5.0
8. Silt and some sand, laminated,
gray, calcareous (P-2078; P-2079
gray clay at top) 2.0
Dover Drift
7. Till, silty, gray, calcareous; con-
tains a few pebbles (P-2077) 3.0
6. Sand and silt, gray, calcareous. ... 1.0
Tiskilwa Till Member
Bloomington Drift
5. Till, pink, bouldery, massive, tough,
calcareous; indistinct boulder pave-
ment in middle part (P-2076 mid-
dle; P-496 base) 15.0
Lee Center Till Member
Atkinson Drift
4. Till, gray and tan, bouldery, com-
pact, calcareous; sharp contact and
indistinct boulder pavement at top
(P-495, P-2075) 3.0
3. Sand and gravel, tan, loose, calcare-
ous, locally cross-bedded and gen-
erally well bedded; irregular ero-
sional contact at base; thickness
varies (maximum thickness given
here) (P-494 base) 20.0
Farmdalian Substage
RobeinSih %*
... JJ
2. Silt, clayey, pink to red and red-
brown, calcareous, massive to in- i , i
distinctly bedded but locally thin <r\l-e.
bedded and blocky; locally contains a ^, n ~
small lenses of fine sand; radiocar-
bon date of 24,000 ± 700 (W-79)
determined on wood; conformable
on unit below, but upper contact
erosional and irregular; thickness
varies (maximum thickness given
here) (P-491 base; P-492 sand
lens; P-493 top) 20.0
1. Silt, blue-gray and tan, massive,
compact, calcareous; contains some
clay and fine sand and local sandy
streaks near top; contains mollus-
can fauna described by Leonard and
Frye (1960); radiocarbon date of
26,800 ± 700 (W-871) determined
on twigs and wood fragments from
upper part; some zones strongly
contorted by frost action; basal con-
tact is irregular on eroded surface
of St. Peter Sandstone (Ordovici-
an); thickness varies (maximum
thickness given here) (P-489 mid-
dle; P-490 top) 25.0
Total 109.5
ZION CHURCH SECTION
Measured in roadcuts in SE SE SW Sec. 9,
T. 3 S., R. 8 W., Adams County, Illinois, 1963,
1964, 1965, 1969.
Thickness
(ft)
Pleistocene Series
Wisconsinan Stage
Woodfordian Substage
Peoria Loess
9. Loess, massive, gray and yellow-tan,
calcareous below the Modern Soil;
contains limonite tubules and Ca-
C03 concretions below soil (P-
1982 8 feet below top of loess and
2 feet below top of calcareous zone;
P-1981 13 feet below top; P-1980
17 feet below top) 19.0
8. Loess, yellow-tan, massive, weakly
calcareous; gradational contacts... 1.5
Altonian Substage
Roxana Silt
7. Loess, pinkish tan to light brown,
leached; Farmdale Soil in top; Ca-
COs nodules in middle; Chapin Soil
in lower 1 foot; Mn-Fe pellets in
lower part (P-1979 top; P-1978 1
foot above base) 4.0
lllinoian Stage
Loveland Silt
6. Silt, clayey, massive, leached, gray-
tan; Sangamon Soil at top, upper-
most foot accretion-gley; B-zone
below accretion-gley 3 feet thick
with Mn-Fe streaks and pellets,
blocky to microblocky, mottled
with gray, brown and black; con-
tains some sand (P-2090 accretion-
gley; P-2089 base) . 8.0
Yarmouthian Stage
Banner Formation
Lierle Clay Member
5. Accretion-gley (clay and silt),
leached, blocky when dry; some
sand and sparsely dispersed peb-
bles of chert and quartz; gray-tan
with reoxidized zone at top; Yar-
mouth Soil (P-2088) 3.0
Kansan Stage
Banner Formation (continued)
4. Till, leached, blocky, gray, brown;
a few pebbles and cobbles of chert,
quartz, quartzite, granite, and other
igneous rocks; Mn-Fe streaks and
pellets below accretion-gley 22.0
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3. Till, calcareous, gray and tan, mas-
sive; consists of clay, silt, and sand,
with scarce pebbles, cobbles, and
boulders (P-1746) 5.0
Harkness Silt Member (type sec-
tion)
2. Silt, calcareous, gray with tan-
brown streaks, massive with indis-
tinct color zonation; contains a
few dispersed small pebbles and
very scarce fragmentary snail
shells; upper contact with till sharp
but irregular; basal contact sharp
(P-1745) 6.0
Nebraskan Stage
Enion Formation
1. Gravel, sand, and silt outwash,
yellow-tan to red-brown, indistinct-
ly bedded; pebbles include chert,
quartz, quartzite, weathered gran-
ite and other igneous rocks; Afton
soil (paratype); B-zone at top
strongly developed, red-brown, clay-
ey, tough; becomes less clayey
downward (P-1744 top; P-1743
middle; P-7101 base) 5.5
Total 74.0
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TABLE 7 — DESCRIBED STRATIGRAPHIC SECTIONS PREVIOUSLY PUBLISHED
(414 sections from 78 counties are arranged alphabetically, with citation to publication source)
Acme School, Henry County (Frye et al., 1969)
Adair South Auger, McDonough County (Wan-
less, 1957)
Adeline, Ogle County (Shaffer, 1956)
Albany South, Whiteside County (Frye et al.,
1969)
Allis-Chalmers, Sangamon County (Johnson,
1964)
Altamont, Effingham County (MacClintock,
1929)
Alto Pass, Union County (Baker, 1928)
Alton Quarry, Madison County (Leighton, 1960;
Leonard and Frye, 1960)
Annie's Lake, Christian County (Johnson, 1964)
Antioch Church, Macoupin County (Ball, 1952)
Baldbluff, Henderson County (Frye, Glass, and
Willman, 1968)
Banner, Fulton County (Leonard and Frye,
1960)
Baylis, Pike County (Horberg, 1956; Leverett,
1899a)
Bear Creek, Macoupin County (Ball, 1952)
Beardstown, Cass County (DeHeinzelin, 1958)
Beaucoup Creek, Jackson County (Leighton and
Willman, 1949)
Beaverton, Boone County (Frye et al., 1969)
Berlin School Auger, Stephenson County (Frye
et al., 1969)
Bernard School, Henry County (Frye, Glass,
and Willman, 1968; Frye et al., 1969)
Beuth School Auger, Winnebago County (Frye
et al., 1969)
Bice School, Sangamon County (Johnson, 1964)
Big Creek, Clark County (Baker, 1928; Leigh-
ton and MacClintock, 1930; MacClintock,
1929)
Big Creek, Fulton County (Wanless, 1957)
Big Grove Township Auger, Kendall County
(Willman and Payne, 1942)
Big Sister Creek, Fulton County (Wanless, 1955,
1957)
Bill's Run, Grundy County (Sauer, 1916)
Blackberry Township, Kane County (Horberg,
1953)
Bluffdale, Greene County (Leonard and Frye,
1960)
Boskydell, Jackson County (Lamar, 1925a)
Bradford, Stark County (Leighton and Willman,
1949)
Bradford East, Bureau County (Frye, Glass, and
Willman, 1968)
Brookport, Massac County (Lamar, 1948)
Browning East, Schuyler County (Wanless, 1957)
Browns Mound, Scott County (Jones and Bea-
vers, 1964; Leonard and Frye, 1960)
Bruce Township Auger, La Salle County (Will-
man and Payne, 1942)
Brush Creek, Bureau County (Horberg, 1953)
Brussels, Calhoun County (Rubey, 1952)
Buda, Bureau County (Baker, 1928)
Buda East, Bureau County (Frye and Willman,
1965a; Frye, Glass, and Willman, 1968)
Buffalo Prairie North, Rock Island County (Hor-
berg, 1956)
Buffalo School Auger, La Salle County (Willman
and Payne, 1942)
Bunker Hill, Macoupin County (Willman, Glass,
and Frye, 1966)
Bunker Hill, Stephenson County (Shaffer, 1956)
Bureau, Bureau County (Cady, 1919)
Bureau Creek, Bureau County (Horberg, 1953)
Bureau South, Bureau County (Frye and Will-
man, 1965a; Horberg, 1953)
Byron West, Ogle County (Frye et al., 1969)
Cache River Bluff, Pulaski County (Pryor and
Ross, 1962). See table 6.
Canton, Fulton County (Smith and Kapp, 1964)
Canton Road Mine, Peoria County (Wanless,
1957)
Capron North, Boone County (Frye et al., 1969)
Carlinville, Macoupin County (Ball, 1952)
Carlinville East, Macoupin County (Ball, 1952)
Carlinville Northeast, Macoupin County (Ball,
1952)
Carlinville Southeast, Macoupin County (Ball,
1952)
Carrollton, Greene County (MacClintock,
1929)
Carthage, Ogle County (Frye et al., 1969)
Carthage Northeast, Ogle County (Shaffer, 1956)
Case Creek, Rock Island County (Frye, Glass,
and Willman, 1968)
Cedar Creek, La Salle County (Cady, 1919;
Sauer, 1916)
Cedar Creek, Warren County (Savage, 1921;
Savage and Nebel, 1921)
Cedar Creek Auger, Warren County (Wanless,
1929a)
Chamness, Williamson County (Willman, Glass,
and Frye, 1963)
Chapin, Morgan County (Frye and Willman,
1965a; Willman, Glass, and Frye, 1966).
See table 6.
Charleston City Farm, Coles County (Horberg,
1953)
Cherry Valley, Boone County (Frye and Will-
man, 1965a)
Choat "Badlands", Massac County (Leighton
and Willman, 1949)
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Christian Hollow Church, Stephenson County
(Frye et al., 1969)
Clear Creek, Edgar County (MacClintock,
1929)
Clear Creek, Putnam County (Horberg, 1953)
Coal Creek, Morgan County (MacClintock,
1929)
Coleta, Whiteside County (Frye et al., 1969)
Collinson Creek, Vermilion County (Eveland,
1952)
Collinson Quarry, Rock Island County (Horberg,
1956)
Collinsville, Madison County (Jones and Beavers,
1964)
Collman School Auger, Stephenson County
(Frye et al., 1969)
Coolidge Creek East, Winnebago County (Frye
et al., 1969)
Copperas Creek, Fulton County (Wanless, 1957)
Copperas Creek, Peoria County (Wanless, 1957)
Copperas Creek, Rock Island County (Horberg,
1956; Savage and Udden, 1921)
Cottonwood Creek, Macoupin County (Ball,
1952)
Cottonwood School, Cass County (Frye and
Willman, 1963b, 1965a; Jones and Beavers,
1964; Leonard and Frye, 1960). See table
6.
Covel Creek, La Salle County (Willman and
Payne, 1942)
Crooked Leg Creek, La Salle County (Willman
and Payne, 1942)
Cross Road School, Stephenson County (Frye
et al., 1969)
Dallas City, Henderson County (Frye, Glass,
and Willman, 1962)
Dalzell, La Salle County (Sauer, 1916)
Damascus East, Stephenson County (Frye et
al., 1969)
Danvers (Rock Creek), McLean County (Frye,
Glass, and Willman, 1962; Frye and Will-
man, 1965b; Glass, Frye, and Willman,
1964; Horberg, 1953)
Dayton Township Auger, La Salle County (Will-
man and Payne, 1942)
Dayton Township Gravel Pit, La Salle County
(Willman and Payne, 1942)
Deadly Run, La Salle County (Willman and
Payne, 1942)
Deer Creek, Whiteside County (Shaffer, 1956)
Deer Park Township Auger, La Salle County
(Willman and Payne, 1942)
Dennison, Clark County (MacClintock, 1929)
De Pue, Bureau County (Baker, 1928; Frye,
Glass, and Willman, 1962; Horberg, 1953)
Divine, Grundy County (Culver, 1922)
Dixon Creek East, Jo Daviess County (Willman
and Frye, 1969)
Dixon Creek North, Jo Daviess County (Will-
man and Frye, 1969)
Dixon Creek South, Jo Daviess County (Will-
man and Frye, 1969)
Dixon Northwest, Lee County (Frye et al., 1969)
Dorsey, Madison County (Frye and Willman,
1963b)
Drainage Ditch, Vermilion County (Ekblaw and
and Willman, 1955; Eveland, 1952; Leigh-
ton and Willman, 1953)
Duncan Mills Northeast, Fulton County (Wan-
less, 1957)
Duncan Mills Southeast, Fulton County (Wan-
less, 1957)
Eagle Township Auger, La Salle County (Will-
man and Payne, 1942)
East Alton, Madison County (Leighton and Will-
man, 1949)
East Bureau Creek, Bureau County (Horberg,
1953)
East Creek, Fulton County (Wanless, 1957)
East Peoria, Tazewell County (Horberg, 1953)
Effingham, Effingham County (Leighton and
MacClintock, 1930, 1962; Willman, Glass,
and Frye, 1966)
Effingham Northeast, Effingham County (Mac-
Clintock, 1929)
Egg Bag Creek, La Salle County (Willman and
Payne, 1942)
Eichorn, Hardin County (Lamar, 1948)
Elderville, Hancock County (Horberg, 1956)
Eldred, Greene County (Jones and Beavers,
1964)
Eliza, Mercer County (Horberg, 1956)
Eliza Creek, Mercer County (Savage and Udden,
1921)
Elm Grove School, Adams County (Frye, Will-
man, and Glass, 1964)
Emerson Quarry, Whiteside County (Frye et al.,
1969)
Enion, Fulton County (Baker, 1929; Wanless,
1929b, 1957). See table 6.
Enion Terrace, Fulton County (Frye and Will-
man, 1963b)
Equality, Gallatin County (Butts, 1925)
Evanston, Cook County (Alden, 1902; Leverett,
1897, 1899a)
Fairmount Quarry, Vermilion County (Eveland,
1952)
Fairview, Fulton County (Willman, Glass, and
Frye, 1966)
Fairview Collieries Mine, Vermilion County
(Eveland, 1952)
Farm Creek, Tazewell County (Horberg, 1953;
Kay, 1928; Leighton, 1925a, 1926b, 1931;
Leighton and Ekblaw, 1932; Leverett, 1899a,
1929a, 1929d; Thornbury, 1940; Voss,
1933). See table 6.
Farm Creek Railroad Cut, Tazewell County
(DcHcinzclin, 1958; Frye and Willman,
1960; Leighton and Willman, 1953)
Farm Ridge Railroad Cut, La Salle County (Will-
man and Payne, 1942)
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Fenton Southwest, Whiteside County (Frye et
al., 1969)
Fiatt Mine, Fulton County (Wanless, 1955)
Flat Rock, Crawford County (Willman, Glass,
and Frye, 1963). See table 6.
Fondulac Dam, Tazewell County (Leighton and
Willman, 1953)
Forreston, Ogle County (Shaffer, 1956)
Fountain Bluff, Jackson County (Leighton and
Willman, 1949)
Fountain Green, Hancock County (Hinds, 1919)
Fox River, La Salle County (Willman and
Payne, 1942)
Frederick, Schuyler County (Parmelee and
Schroyer, 1921; Wanless, 1957)
Frederick South, Schuyler County (Frye and
Willman, 1963b; Jones and Beavers, 1964;
Leonard and Frye, 1960)
Freedom Township Auger, La Salle County
(Willman and Payne, 1942)
Freeport, Stephenson County (Leverett, 1899a)
Freeport West, Stephenson County (Frye et al.,
1969)
French Village, St. Clair County (Frye and Will-
man, 1963b; Frye, Glass, and Willman,
1962)
Fulton Quarry, Whiteside County (Frye, Glass,
and Willman, 1962)
Funkhouser, Effingham County (Willman, Glass,
and Frye, 1966)
Funkhouser East, Effingham County (Willman,
Glass, and Frye, 1966)
Gale Borrow Pit, Alexander County (Frye and
Willman, 1960). See table 6.
Gale Railroad Cut, Alexander County (Leigh-
ton and Willman, 1949)
Garden Plain West, Whiteside County (Frye et
al., 1969)
Georgetown School, Sangamon County (John-
son, 1964)
German Valley South, Ogle County (Shaffer,
1956)
Glenburn, Vermilion County (Eveland, 1952)
Grand Chain, Pulaski County (Parmelee and
Schroyer, 1921)
Grand Detour, Lee County (Frye et al., 1969)
Grand Rapids Township Auger, La Salle County
(Willman and Payne, 1942)
Granville Auger, Putnam County (Frye, Glass,
and Willman, 1968)
Gravel Hill School, Ogle County (Frye et al.,
1969)
Green Township Auger, Mercer County (Wan-
less, 1929a)
Griffin, Mercer County (Wanless, 1929a)
Hagarstown, Fayette County (Leighton and Will-
man, 1949)
Haldane West, Ogle County (Frye et al., 1969)
Hamilton, Hancock County (Horberg, 1956;
Leighton and Willman, 1949)
Harrison Southeast, Ogle County (Shaffer, 1956)
Harrison Southeast, Winnebago County (Frye
et al., 1969)
Hawbuck Creek, Vermilion County (Eveland,
1952)
Hazelhurst, Ogle County (Shaffer, 1956)
Hazelhurst Hills, Carroll County (Frye et al.,
1969)
Heiter School, Stephenson County (Shaffer,
1956)
Held, Joe, Montgomery County (Piskin and
Bergstrom, 1967)
Helm, Marion County (Leighton and MacClin-
tock, 1930)
Henderson Creek, Warren County (Horberg,
1956; Wanless, 1929a)
Henze School, Stephenson County (Frye et al.,
1969)
Hickory Creek, Fayette County (MacClintock,
1929)
Hickory Ridge, Fayette County (Jacobs and
Lineback, 1969)
Hillsboro, Montgomery County (Lee, 1926; Mac-
Clintock, 1929)
Hillview, Greene County (Frye, Glass, and Will-
man, 1962; Jones and Beavers, 1964)
Hippie School, Fulton County (Frye and Will-
man, 1963b, 1965a; Frye, Willman, and
Glass, 1960; Willman, Glass, and Frye,
1966)
Hog Run, Grundy County (Sauer, 1916)
Hungry Hollow, Vermilion County (Ekblaw and
Willman, 1955; Eveland, 1952; Leighton
and Willman, 1953)
Hunter Auger, Boone County (Shaffer, 1956)
Hunter West, Boone County (Shaffer, 1956)
Hurricane Creek, Coles County (Ball, 1952;
MacClintock, 1929)
Independence School, Pike County (Frye and
Willman, 1965b; Frye, Willman, and Glass,
1964)
Indian Creek, La Salle County (Sauer, 1916;
Willman and Payne, 1942)
Irene, Boone County (Horberg, 1953; Leighton,
1923a; Leverett, 1899a; Shaffer, 1956)
Jewett, Cumberland County (Jacobs and Line-
back, 1969)
Jimtown School, Rock Island County (Savage
and Udden, 1921)
Joliet Mound, Will County (Leverett, 1897)
Jonesboro West, Union County (Leighton and
Willman, 1950)
Joy, Mercer County (Horberg, 1956)
Jubilee College, Peoria County (Frye and Will-
man, 1965a) See table 6.
Jules, Cass County (Frye, Glass, and Willman,
1968)
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Kangley, La Salle County (Willman and Payne,
1942)
Keating Creek, Mercer County (Horberg, 1956)
Kewanee, Henry County (Leighton and Willman,
1949)
Kewanee North, Henry County (Frye et al.,
1969)
Kickapoo Creek, De Witt County (Horberg,
1953)
Kickapoo Creek, Peoria County (Wanless, 1957)
Kirkwood, Warren County (Frye, Glass, and
Willman, 1968)
Koontz School Auger, La Salle County (Will-
man and Payne, 1942)
KSA Tower, Winnebago County (Frye et al.,
1969)
Lake Decatur, Macon County (Horberg, 1953)
Lanark, Southeast, Carroll County (Frye et al.,
1969)
Lanark West, Carroll County (Frye et al., 1969)
Liberty Creek, Fayette County (Jacobs and Line-
back, 1969)
Lick Creek, Vermilion County (Eveland, 1952)
Lierle Creek, Adams County (Frye and Willman,
1965a)
Linn Creek, Fayette County (Jacobs and Line-
back, 1969)
Litchfield, Montgomery County (Lee, 1926; Mac-
Clintock, 1929)
Literberry, Morgan County (Frye and Willman,
1963b, 1965a)
Little Menominee East, Jo Daviess County (Will-
man and Frye, 1969)
Little Menominee West, Jo Daviess County (Will-
man and Frye, 1969)
Little Mill Creek, Adams County (Horberg,
1956)
Little Sandy Creek, Scott County (MacClintock,
1929)
Little Vermilion River, Vermilion County (Eve-
land, 1952)
Little York, Warren County (Frye, Glass, and
Willman, 1968)
Lone Oak, Adams County (Willman, Glass, and
Frye, 1966)
Long Point Creek, Livingston County (Willman
and Payne, 1942)
Long Point Township Auger, Livingston County
(Willman and Payne, 1942)
Lost Prairie, Adams County (Frye and Willman,
1965a)
Loud Thunder State Park, Rock Island County
(Horberg, 1956)
Louden, Fayette County (MacClintock, 1929)
Louisville, Clay County (Leverett, 1899a)
McAllister School, Whiteside County (Frye et
al., 1969)
Mackinaw, Tazewell County (Horberg, 1953)
Mackinaw River, Woodford County (Horberg,
1953)
Macomb, McDonough County (Hinds, 1919)
Mahomet, Champaign County (Leverett, 1899a;
Horberg, 1953)
Manchester, Scott County (MacClintock, 1929)
Marcelline, Adams County (Frye and Willman,
1965a)
Marengo South, McHenry County (Frye, et al.,
1969)
Marion Northwest, Williamson County (Frye,
Glass, and Willman, 1962)
Marrow Bone Township, Moultrie County (Hor-
berg, 1953)
Marseilles (Spicer) Gravel Pit, La Salle County
(Frye and Willman, 1965b; Willman and
Payne, 1942)
Marshall, Clark County (Baker, 1928; Mac-
Clintock, 1929)
Marys River, Randolph County (Leighton and
Willman, 1949)
Mason County, Mason County (Leonard and
Frye, 1960)
Mauvaise Terre Creek, Scott County (MacClin-
tock, 1929)
Mercer Township, Mercer County (Wanless,
1929a)
Meridian Road, Winnebago County (Shaffer,
1956)
Meridian Road No. 1, Winnebago County (Frye
et al., 1969; Willman, Glass, and Frye,
1966)
Meridian Road No. 3, Winnebago County (Frye
et al., 1969)
Middle Copperas Creek, Fulton County (Ko-
sanke et al., 1960; Wanless, 1955)
Middle Grove, Fulton County (Leighton and
Willman, 1949)
Milan Quarry, Rock Island County (Horberg,
1956)
Mill Creek, Adams County (Horberg, 1956)
Mill Creek, Clark County (MacClintock, 1929)
Mill Creek, Rock Island County (Horberg, 1956)
Miller Township Auger, La Salle County (Will-
man and Payne, 1942)
Mission Creek, La Salle County (Willman and
Payne, 1942)
Moline Airport, Rock Island County (Leighton
and Willman, 1949)
Moody Clay Pit, Macoupin County (Ball, 1952)
Moon Creek, La Salle County (Willman and
Payne, 1942)
Moon School, Henry County (Frye et al., 1969)
Morrison, Whiteside County (Frye, Glass, and
Willman, 1968; Frye et al., 1969)
Mound Chapel, Fulton County (Wanless, 1957)
Mt. Carroll, Carroll County (Shaffer, 1956)
Mt. Carroll North, Carroll County (Frye et al.,
1969)
Mt. Carroll South, Carroll County (Frye et al.,
1969; Shaffer, 1956)
Mt. Morris Southeast, Ogle County (Shaffer,
1956)
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Mt. Palatine Auger, Putnam County (Frye, Glass,
and Willman, 1968)
Mud Creek, La Salle County (Willman and
Payne, 1942)
Mud Lane School Auger, La Salle County (Will-
man and Payne, 1942)
Mulberry Grove, Fayette County (Jacobs and
Lineback, 1969)
Nebo, Pike County (Frye and Willman, 1965b)
Neponset, Bureau County (Frye, Glass, and Will-
man, 1968)
Nettle Creek, Grundy County (Willman and
Payne, 1942)
Nettle Creek Township Auger, Grundy County
(Willman and Payne, 1942)
New City, Sangamon County (Frye and Willman,
1963b, 1965b; Frye, Glass, and Willman,
1962)
New Columbia, Massac County (Parmelee and
Schroyer, 1921)
North Pope Creek, Mercer County (Wanless,
1929a)
North Quincy, Adams County (Frye, Glass, and
Willman, 1962)
North Ridott School, Stephenson County (Frye
et al., 1969)
North Shore Channel, Cook County (Bretz,
1955)
Pekin South, Tazewell County (Frye, Glass, and
Willman, 1968)
Perry Northeast, Pike County (Frye and Will-
man, 1965a)
Petersburg, Menard County (Willman, Glass,
and Frye, 1963). See table 6.
Petersburg Dam, Menard County (Johnson,
1964)
Piles Fork, Jackson County (Lamar, 1925a)
Pink Prairie, Henry County (Frye et al., 1969)
Pleasant Grove School, Madison County (Frye
and Willman, 1960, 1963b, 1965b; Leigh-
ton, 1960; Willman and Frye, 1958). See
table 6.
Pleasant Plains, Sangamon County (Leighton
and Willman, 1949)
Plow Hollow, Bureau County (Horberg, 1953)
Polo East Auger, Ogle County (Shaffer, 1956)
Pope Creek, Mercer County (Horberg, 1956;
Wanless, 1929a)
Post Creek, Pulaski County (Pryor and Ross,
1962)
Providence Church, Fulton County (Wanless,
1957)
Pryor School, Adams County (Frye, Willman,
and Glass, 1964)
Quincy, Adams County (Baker, 1928; Horberg,
1956)
Oak Park, Cook County (Leverett, 1897)
Oak Park Spit, Cook County (Alden, 1902)
Oconee, Shelby County (Leighton and MacClin-
tock, 1930; Leighton and Willman, 1949;
MacClintock, 1929)
Ohio Grove Township, Warren County (Wan-
less, 1929a)
Ophir Township Auger, La Salle County (Will-
man and Payne, 1942)
Opossum Creek, Shelby County (MacClintock,
1929)
Oregon East, Ogle County (Horberg, 1956)
Otter Creek, Fulton County (Wanless, 1957)
Otter Creek, Whiteside County (Frye et al.,
1969)
Otter Creek Township Auger, La Salle County
(Willman and Payne, 1942)
Otterville, Jersey County (Leyerett, 1899a)
Panama-A, Montgomery County (Willman,
Glass, and Frye, 1966)
Partridge Creek, Woodford County (Frye, Glass,
and Willman, 1968)
Patton South, Wabash County (Frye, Glass, and
Willman, 1962)
Pearl Prairie, Pike County (Frye and Willman,
1965b)
Pecatonica North, Winnebago County (Shaffer,
1956)
Ramsey Creek, Fayette County (Jacobs and
Lineback, 1969)
Ramsey Northeast, Fayette County (MacClin-
tock, 1929)
Ramsey West, Fayette County (Jacobs and Line-
back, 1969)
Rapids City (B), Rock Island County (Frye,
Glass, and Willman, 1968; Frye et al., 1969)
Reading Township Auger, La Salle County (Will-
man and Payne, 1942)
Red Birch School, Lee County (Frye et al.,
1969)
Reliance Whiting Quarry, Madison County
(Frye and Willman, 1963b, 1965b)
Rice School, Adams County (Frye, Willman,
and Glass, 1964)
Richland Creek, Woodford County (Frye, Glass,
and Willman, 1962; Glass, Frye, and Will-
man, 1964; Horberg, 1953)
Ridge School, Bureau County (Sauer, 1916)
Ridott, Stephenson County (Frye et al., 1969)
Ridott Northwest, Stephenson County (Shaffer,
1956)
Rineking Cut, Massac County (Lamar, 1948)
Riverside Park, Mason County (Wanless, 1957)
Roby, Sangamon County (Johnson, 1964)
Rochester, Sangamon County (Frye and Will-
man, 1963b, 1965b; Frye, Willman, and
Glass, 1960). See table 6.
Rochester West, Sangamon County (Frye and
Willman, 1965b)
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Rock City South, Stephenson County (Shaffer,
1956)
Rock Creek Township, Menard County (John-
son, 1964)
Rock Run, Stephenson County (Shaffer, 1956)
Rock Springs Hollow, Alexander County (La-
mar, 1948; Pryor and Ross, 1962)
Rock Valley College, Winnebago County (Frye
et al., 1969)
Rosedale Northeast, Jersey County (Rubey,
1952)
Rushville (4.5 West), Schuyler County (Will-
man, Glass, and Frye, 1963)
Rushville (2.4 West), Schuyler County (Will-
man, Glass, and Frye, 1963)
Rushville (0.1 West), Schuyler County (Will-
man, Glass, and Frye, 1963)
Rushville Southeast (0.4 West), Schuyler Coun-
ty (Frye and Willman, 1960)
St. Francisville, Lawrence County (Baker, 1928)
St. Paul's Church Section, Madison County (Will-
man and Frye, 1958)
Salem School Gravel Pit, Stephenson County
(Frye et al., 1969)
Salt Fork, Vermilion County (Eveland, 1952)
Samuelson Corners, Winnebago County (Shaffer.
1956)
Sandy Creek, Marshall County (Horberg, 1953)
Santa Fe Railroad Cut, Knox County (Leverett,
1899a)
Santa Fe Railroad Gravel Pit, Marshall County
(Horberg, 1953)
Savanna, Carroll County (Leonard and Frye,
1960)
Sawyerville, Macoupin County (Frye and Will-
man, 1963b)
Schuline, Sparta Southwest, Randolph County
(MacClintock, 1926, 1929; Willman, Glass,
and Frye, 1963)
Seahorne Branch, Fulton County (Wanless,
1957)
Sears, Rock Island County (Savage and Udden,
1921)
Secor (Panther Creek), Woodford County (Frye
and Willman, 1965b; Leighton and Willman,
1953)
Seehorn, Adams County (Frye, Glass, and Will-
man, 1962)
Seneca Northwest, La Salle County (Sauer,
1916)
Seneca South, La Salle County (Willman and
Payne, 1942)
Sepo, Fulton County (Jones and Beavers, 1964)
Serena Township Auger, La Salle County (Will-
man and Payne, 1942)
Shawneetown, Gallatin County (Baker, 1928)
Shawneetown West, Gallatin County (Butts,
1925)
Sheldon School, Winnebago County (Frye et al.,
1969)
Sherman, Sangamon County (Johnson, 1964)
Sherrard, Mercer County (Savage and Udden,
1921)
Short Point Creek, Livingston County (Willman
and Payne, 1942)
Siloam West, Adams County (Frye and Willman,
1965a)
Six Mile Creek, Pike County (Lamar, 1931)
South Ottawa Township Auger, La Salle County
(Willman and Payne, 1942)
South Otter Township, Macoupin County (Ball,
1952)
South Palmyra Township, Macoupin County
(Ball, 1952)
Sparta, Randolph County (MacClintock, 1926,
1929)
Springdale School, Ogle County (Frye et al.,
1969)
Spring Valley, Bureau County (Bleininger, Lines,
and Layman, 1912; Cady, 1919; Leighton
and Willman, 1953)
State Line, Winnebago County (Frye et al.,
1969)
Staunton, Macoupin County (Lee, 1926; Mac-
Clintock, 1929)
Sterling Northwest, Whiteside County (Shaffer,
1956)
Stillman Valley Southwest Auger, Ogle County
(Shaffer, 1956)
Stockton Auger, Jo Daviess County (Shaffer,
1956)
Stratford, Ogle County (Shaffer, 1956)
Sturdyvin School, Tazewell County (Frye, Glass,
and Willman, 1968)
Sugar Creek, Macoupin County (Ball, 1952;
Shaw and Savage, 1913)
Sugar Grove School, Logan County (Johnson,
1964)
Sulphur Springs, La Salle County (Willman and
Payne, 1942)
Sycamore Creek, Jackson County (Lamar,
1925a)
Sylvan School Auger, Stephenson County (Frye
et al., 1969)
Taylorville Dam, Christian County (Johnson,
1964)
Taylorville Dam Borrow Pit, Christian County
(Johnson, 1964)
Ten-Mile School, Tazewell County (Frye, Glass,
and Willman, 1968)
Terrapin Ridge, Madison County (Willman and
Frye, 1958)
Tiger Whip School, Jo Daviess County (Frye
et al., 1969)
Tindall School, Peoria County (Willman, Glass,
and Frye, 1963). See table 6.
Toledo, Cumberland County (MacClintock,
1929)
Tunnison Creek, Winnebago County (Frye et
al., 1969)
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Union School, Ogle County (Frye et al., 1969)
Ullin, Pulaski County (Lamar, 1948)
Ustick Auger, Whiteside County (Shaffer, 1956)
Utica Township Gravel Pit, La Salle County
(Willman and Payne, 1942)
Vandalia Bridge, Fayette County (MacClintock,
1929; Jacobs and Lineback, 1969)
Varna, Marshall County (Frye, Glass, and Will-
man, 1962)
Varna South, Marshall County (Frye, Glass,
and Willman, 1968)
Vermilion River, La Salle County (Willman and
Payne, 1942)
Villa Ridge, Pulaski County (Lamar, 1948)
Wallace Township Auger, La Salle County (Will-
man and Payne, 1942)
Walnut Southeast Auger, Bureau County (Frye,
Glass, and Willman, 1968)
Waltham Township Auger, La Salle County
(Willman and Payne, 1942)
Wanlock, Mercer County (Frye, Glass, and Will-
man, 1968)
Washington, Tazewell County (Leverett, 1899a)
Washington Grove School, Adams County (Frye
and Willman, 1965a). See table 6.
Washington School, Macoupin County (Ball,
1952)
Waverly, Morgan County (Frye and Willman,
1963b)
Wedron, La Salle County (Frye and Willman,
1965a; Leighton and Willman, 1953; Leon-
ard and Frye, 1960; Sauer, 1916; Willman
and Payne, 1942). See table 6.
West Dixon Pit, Lee County (Knappen, 1926)
White Hill Quarry, Johnson County (Leighton
and Willman, 1949, 1950)
White Pigeon, Boone County (Frye et al., 1969)
Wilsman, La Salle County (Willman and Payne,
1942)
Winchester, Scott County (Bell and Leighton,
1929)
Wolf Creek, Williamson County (Frye, Glass,
and Willman, 1962)
Woodland School East, Pike County (Frye, Will-
man, and Glass, 1964)
Woosung West, Ogle County (Frye et al., 1969)
Wyanet, Bureau County (Baker, 1928)
Zion Church, Adams County (Frye and Will-
man, 1965a; Frye, Willman, and Glass,
1964). See table 6.
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Erie Lobe 27, 30, 35, 90, 91
Esmond Till Member 50, 61, 67, 171, 172
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Evanston lake stage 132
Cache, Lake 73, 132
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Cary Drift, Moraine 109, 111
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Florence Gravel Member 128
Florencia Formation 128
Fox Lake Drift, Moraine 112
Fox River Torrent 34
Freeport, Lake 132
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Gardena Substage 128
Gifford Drift, Moraine 95
Gilberts Drift, Moraine 108
Gilman Drift, Moraine 96
Glasford Formation. . . .50, 52, 53, 167, 172, 177, 189
Glenwood beach, lake stage, shoreline ....36, 132
Grandian Epoch, Series 128
Grayslake Peat 77
Green Bay Lobe 30
Green River Sublobe 30, 90, 102
Grover Gravel 14, 18, 46, 173
H
Haeger Till Member 50, 61, 69, 168, 172
Hagarstown Member 58
Harkness Silt Member 51, 179, 192
Harrisville Drift, Moraine 102
Harvard Sublobe 30, 90, 108
Havana Strath 14, 135
Havana Terrace 116
Hennepin Gravel 128^
Hennepin, Lake 132
Henry Formation 61, 70, 173
Heyworth Drift, Moraine 92
Highland Park Drift, Moraine 113
Hildreth Drift, Moraine 94
Holocene Stage 37, 124, 126
Hudsonian Substage 128
Hulick Till Member 50, 53, 56, 172, 177, 185
Huntley Drift, Moraine 109
Illiana Drift, Morainic System 95
Illinoian Stage 26, 31, 53, 114, 119, 189
Illinois, Lake 34, 73, 132
Indian Creek Terrace 116
Iowan Loess, Stage, Substage 128
Iroquois Drift, Moraine 97
J
Jacksonville Drift, Moraine 115
Jacksonville Substage 129
Joliet Conglomerate 129
Joliet Sublobe .30, 90, 110
Jubileean Substage 24, 53, 120, 184
Jules Soil 61, 88, 124
K
Kankakee Flood, Lake, Torrent 34, 35, 132
Kansan Stage 16, 24, 25, 119
Karbers Ridge Plain 135
Kaskaskia, Lake 73, 133
Keeneyville Drift, Moraine 112
Kellervillc Till Member ... .50, 53, 55, 172, 178, 190
Kcmpton Moraine 129
Kickapoo, Lake 133
Kings Mill Drift, Moraine 98
Kishwaukee Moraine 129
Page
La Moille Drift, Moraine 105
Lacon Formation 77
Lafayette Gravel 18, 129
Lake Border Drift, Morainic System 113
Lake Michigan Formation 78
Lake Michigan Lobe 26, 30, 33, 34, 58, 90, 97
Lancaster Peneplain 14, 135
Late Sangamon Loess 129
Le Roy Drift, Moraine 98
Lee Center Till Member. . .50, 61, 68, 171, 172, 176
Lemont Drift 30
Lierle Clay Member 26, 52, 179
Liman Substage 24, 53, 720
Lisbon, Lake 73, 133
Little Wabash, Lake 73, 133
Loveland Silt 28, 53, 59, 179
M
McDonough Loess Member... 61, 62, 172, 175, 187
McFarlan Plain 135
McKee, Lake 28, 72, 73, 133
Mackinaw Member 71
Mahomet Sand Member 26, 57
Maiden Till Member. . .33, 50, 61, 69, 172, 176, 186
Manhattan Drift, Moraine 777
Manito Terrace 78, 116
Manitoban Substage 129
Mankato Substage 129
Mankato Terrace 116
Man-made deposits 42, 79
Marengo Drift, Moraine 108
Markham Silt Member 61, 62, 172, 175, 181
Marseilles Drift, Morainic System 34, 707
Matteson, Lake 73, 133
Meadow Loess Member 61, 63, 172, 176, 187
Mendon Drift, Moraine 114
Mendon Till 129
Mendota Drift, Moraine 707, 190
Metamora Drift, Moraine 99
Metz Creek Terrace 135
Milan, Lake 34, 73, 133
Minonk Drift, Moraine 707
Minooka Drift, Moraine 770
Modern Soil 61, 89, 124
Moline, Lake 28, 133
Monee Moraine 129
Monican Substage 24, 53, 720, 185
Montgomery Formation 20, 129
Morris, Lake 133
Morton Loess 33, 61, 65, 124, 172, 174
Mounds Gravel 14, 20, 47, 173, 180
Mt. Palatine Drift 707
Mt. Palatine Moraine 34
Muddy, Lake 73, 133
Mulberry Grove Member 58
N
Nebraskan Stage 16, 23, 24, 118
Nevins Drift, Moraine '. .
.
92
Newtown Drift, Moraine 95
Nipissing Great Lakes, Lake 36, 133
Normal Drift, Moraine 700
Norway Drift, Moraine 702
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Oak Hill Drift, Moraine 115
Odell, Lake 73, 133
Ogle Till Member 50, 54, 172
Oneida Drift, Moraine 775
Orland, Lake 73, 133
Ottawa, Lake 35, 73, 133
Ottawa Terrace 116
Ottumwan Epoch, Series 130
Ozark Peneplain 135
Palatine Drift, Moraine 772
Paris Drift, Moraine 92
Park Ridge Drift, Moraine 775
Parkland Sand 78, 80
Paw Paw Drift, Moraine 706
Paxton Drift, Moraine 95
Payson Substage 130
Pearl Formation 53, 60, 179
Pearl, Lake 133
Pecatonica, Lake 133
Pecatonica Lobe 29
Peoria Loess 33, 35, 61, 65, 124, 172, 174, 188
Peoria Sublobe 30, 90, 97
Peorian Loess, Substage 130
Pesotum Drift, Moraine 93
Petersburg Silt 28, 52, 53, 172, 179, 186
Peyton Colluvium 79
Pike Soil 53, 84, 186
Pilot Moraine 130
Pingree, Lake 73, 134
Piano Silt Member 61, 64
Pleasant Grove Soil 61, 87, 124, 187
Pleistocene Series 777
Pontiac, Lake 35, 73, 134
Prairie Formation 21, 130
Princeton Sublobe 30, 90, 103
Providence Drift, Moraine 99, 105
Q
Quaternary System 777
Quebecan Substage 130
Page
Saginaw Lobe 30, 34
St. Anne Drift, Moraine 96
St. Charles Drift, Moraine 108
St. Charles Substage 130
Saline, Lake 73, 134
Sangamon Soil 53, 61, 85, 181, 188
Sangamonian Stage 24, 28, 53, 120, 188
Sankoty Sand Member 26, 49
Savanna, Lake 34, 134
Serena Terrace 116
Seward, Lake 134
Shabbona Drift, Moraine 106
Shaws Drift, Moraine 105
Sheffield Drift, Moraine 99, 104
Shelbyville Drift, Morainic System 97, 97, 183
Shirley Drift, Moraine 98
Silver, Lake 134
Silveria Formation 130
Silveria, Lake 29, 73, 134
Skillet, Lake 73, 134
Smithboro Till Member 57
Smithland Surface 135
Steger, Lake 73, 134
Sterling Till Member 50, 55
Strawn Drift, Moraine 707
Sulphur Springs Terrace 116
Table Grove Drift 27, 114
Table Grove Moraine 27
Tazewell Loess, Substage 130
Temperance Hill Drift 103
Teneriffe Silt 28, 53, 60, 179, 756
Theiss Drift, Moraine 105
Tinley Drift, Moraine 113
Tinley, Lake 73, 134
Tiskilwa Till Member.. 33, 50, 61, 68, 170, 172, 177
Toleston beach, lake stage, shoreline 36, 134
Toronto Formation 130
Toulon Member 53, 57, 178, 790
Turpin Drift, Moraine 92
Two Creeks forest bed 725
Two Creeks Soil 88
Two Creeks Substage 130
Twocreekan Substage 36, 61, 726
R
Radnor Till Member 50, 53, 57, 172, 178, 184
Ransom Drift, Member 702
Rantoul Drift, Moraine 94
Ravinia Sand Member 78
Recent Stage 37, 130
Richland Loess 33, 61, 66, 124, 172, 174
Ridge Farm Drift, Moraine 94
Robein Silt 61, 64, 124, 172, 175, 183
Roby Silt Member 59
Rockdale Drift, Moraine 770
Roselle Drift, Moraine 772
Roxana Silt 29, 36, 67, 124, 172, 175, 187
u
Upland Loess Member 130
Urbana Drift, Moraine 95
V
Valderan Substage 24, 36, 61, 726
Valders Substage 131
Valley Loess Member 131
Valparaiso Drift, Morainic System .... 34, 709, 777
Van Orin Drift, Moraine 705
Vandalia Till Member 58
Varna Drift, Moraine 700
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Wadsworth Till Member 50, 61, 70, 168, 172
Wasco Member 72
Washington Drift, Moraine 99
Watseka, Lake 35, 73, 134
Wauponsee, Lake 35, 73, 134
Wedron Formation
30, 50, 61, 67, 124, 167, 168, 171, 172, 790
Wedron Terrace 116
West Chicago Drift, Moraine 109, 111
West Ridge Drift, Moraine 93
Westfield Drift, Moraine 92
Westmont Drift, Moraine 112
Wheaton Drift, Moraine 112
White Rock Moraine 131
Williamsfield Drift, Moraine : 115
Williana Formation 20, 131
Page
Wilton Center Drift, Moraine 110
Winnebago Formation. .29, 50, 61, 63, 124, 167, 172
Winslow Till Member 50, 55, 172
Wisconsinan Stage 29, 53, 61, 121, 124, 181
Woodfordian Substage. .24, 29, 61, 89, 90, 125, 181
Y
Yankee Ridge Moraine 131
Yarmouth Soil 53, 83
Yarmouthian Stage 24, 26, 53,119
Yorkville Till Member 50, 61, 69, 169, 172
z
Zion City Drift, Moraine 114
Zurich Moraine 131
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